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On every fighting front 
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Tkt Atm.y*Na\y j!\n abort fear 
Fisher pttiftt i far exceflmct in airttofi 
production and /font iwo when- far iuni 
product ion y tv Jr iU v hr Nttiy a "£V‘ a^fJj 
faur is fan'll by itiH trnulhrr 

Fhhfrpiont ft* r Ha nu mturdtumc# work* 



T^HE men who do the lighting* whether on 
-*- laii<U sen or in Ihe air, know Imw impor- 
tant it t* to have the heft! erjuipmiTt. 

They realize that the work we do hi our fac- 
tories* ran. if done well enough* give them n 
eomhal ad v milage, 

IS c realise lliat, too. That ? K why wi; are de- 
voting ah tin 3 skills we have developed, all 
the crafts we have mastered, hi give onr 
armed forces (lie nil -important edge. 

Wheth er il’h ;i plane. an nrili-aireraiL gun, a 
lank, or a highly hetisilive flying instru- 
ment. each grti* every technical plus vf can 
give it — and that's several. 



Craftsmanship is it Fisher tradition. Anil to- 
day we believe craftsmanship carries a par- 
ticular punch of its own lo give a fighting 
man a break when a break is inure Ilian 
welcome. 

m * m 

Every Sum by Allerounn 

t, K\Klt \t, MOTORS SYMPHONY OF THE AIR 
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"Don’t tell the General . . . but I helped put 
his army on synthetic rubber fires !" 



"If all b«gan back heme 
before the war, wirh a 



rpad test that totaled 




iliWi io 
f jPlL^JUiP 
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BS 3 J-DRR-Z 17 J 



BO,ODO p OOO mil**" 



w Here's “who! I mean," said 

Lht: l J .F,C "The tires I drove 
in the test were the *iu rasters 
of the on es on iiu*i hup Ay* The 
H. F. Goodrich Company 
warned co prove that synthetic 
rubber would work in pas^ 
sender tires, So they sold sev- 
eral thousand tires,, and iisked 
|VeOple to send in mileape rf- 
j'Njrts, All Eo^tthcr wc roiled 
up f5 0 p 00 0 n 000 miles, and 
that's a lot of miles.” 

The pas sen per car tires 
used had more rh an 50% of 
their natural rulsbur replaced 
by our own spo check — Arafif- 
ipoh Today-* a]] -synthedc 
passenger enr tire?. sLfe made 
with govern mcnr synthetic— 
''GR-S." And 99% of the natu- 
ral rubber has been replaced 
by le. 

That pre- Pearl | Jarbof U'St 
pave us a 3 -year bead scan. It 
pave us the "know how" th:it 
has already enabled us to pro- 
duce a Synthetic pussenficf 
c'af Eire utmost as pood as the 
Silver towns you used CO £et[ 
3Ts easily the besr synthetic 
Lire you can buy today. 

Tjfrtfre urc sttmo Synthetic 
ifra today .iz vr to tboso 
u bn cun qualify. But our 
fighting /Of fit St it l ttced 
fiery mnte of rubber they 
tun get So do H'erytk/Mg 
}t*u rtfti to fntf/eyaur-pr&irtit 
tires fcjst — dou't drive evtn 
*t vf /tmiecestury milt. 

The ti r t\ Goodrich ContfUmy, sikrett, Ohio 
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A NEW RESOURCE 



HAS BEEN DEVELOPED 



The wealth of America has 
been wrought from her natural 
resources of fertile lands, wide 
forests and rich mineral deposits 
by the brains and muscles of 
her people. 

But another resource is now 
available, A new source of 
wealth and well-being has been 
developing gradually and al- 
most unnoticed which is 
tremendously important today 
and of still greater importance 
for tomorrow. 

This new resource is the re- 
search laboratory. 

Today, in hundreds of indus- 
trial and college laboratories* 
trained minds are expanding 
the world’s knowledge, and 
applying the results of research 
to industry and to war. 

In the Bell System, research 
has always been a fundamental 
activity. The telephone was in- 



vented in a research laboratory. 
And for years Bell Telephone 
Laboratories has been the 
largest industrial laboratory in 
the world. 

Underlying modem research 
ig the realization of vast latent 
values in nature. Although the 
lone genius does from time to 
time bring to light some part of 
these hidden values, only organ- 
ized scientific research can as- 
sure the thorough exploration 
that will render the full mea- 
sure of use for human welfare. 

Research means imagining 
and experimenting. It means 
the searching out and bringing 
together of facts. It means clear 
statements of problems, precise 
measurements and keen analy- 
sis. It means tenacious follow- 
ing along unexpected paths. 

These are the procedures of re- 
search. Its consummation is the 




grasping by subtle minds of re- 
lationships in nature no one has 
previously known. And on the 
basis of the broader knowledge 
so established are built new 
materials, new methods and 
new structures to serve the 
people of America, 

The Bell Telephone Labora- 
tories has now concentrated its 
efforts on communication sys- 
tems and equipment for the 
armed forces. When the war is 
over its researches in com- 
munication will again, be ap- 
plied to an ever-improving 
telephone service in America. 



BELL TELEPHONE SYSTEM 
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Next Month 

U PON the smallest thing known 
in nature* American scientists 
have built a $4^0,000,000 a year 
industry. It would take more than 
30 octillion electrons to tip the 
scale at one ounce, yet electrons 
have emerged in the last few years 
from the unknown and mysterious 
into universal usefulness. The 
electronic tube* a gate controlling 
the flow of power, might well be 
the Aladdin's lamp of modern in- 
dustrial magic— 1 ‘The Tube That 
Is Remaking the World*” as it is 
called in an article featured in the 
April issue. Here in simple terms 
you'll find the story of elec Ironies 
and its magic promises. 

The Navy's Tools 

W HAT does the Navy fight 
with? The armored IS- inch 
gun turrets of a battleship weigh 
as much as a whole destroyer. Its 
armor may be thicker than the di- 
ameter of the 1'6-inch shell it must 
resist. One American vessel took 
a bomb hit on top of a turret* and 
the only' repair equipment needed 
was a paintbrush, the only injury 
a -scratched ear. Rear Admiral W. 
H. F. Blandy* Chief of the Navy 
Bureau of Ordnance, tells of /The 
Navy's Tools of War” next month. 

Flak, Unlimited 
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New Magic in Black Gold 

rpwO years after the war .some of the epochal wartime 
discoveries of the petroleum industry may be made 
available to you. Most of them are military secrets today, 
but it is no secret that they are talking of 50-mi les-per- 
gallon gasoline and lQQ.MO-mile tires. An April feature 
tolls of some of the research in the Shell Development 
Company laboratories, where they study petroleum un- 
der infrared* ultraviolet and X-rays, whirl it in a super- 
centrifuge powerful enough to drive the copper out of 
brass, and distill it at l/l h G{J0 t 000th the pressure of the 
atmosphere. Look for “New Magic in Black Gold.” 



IT ITTING an airplane is about 
^ ^ as easy as knocking down a 
bumblebee across the street with 
a peashooter, Nevertheless our 
antiaircraft gunners are knocking 
’em down. An electric brain aims 
our 40-mi Jiimeter gun, electric 
muscles swing its barrel toward 
the fast -moving target, automaton 
gunners fire it by remote control. 
Read “Flak, Unlimited™ in April. 



How to Come Back Alive 

T^ROM Main Street, U. S. A. to a rubber raft m mid- 
ocean or a South Seas jungle is quite a social revo- 
lution, but the Yankees are inventing ways to “Bring 
Themselves Back Alive/ 1 The story of their ingenuity 
in our next issue tells of one pilot who parachuted into 
the midst of savage tribesmen just finishing a meal of 
two Jap flyers. He talked himself out of that and even- 
tually sailed into an American base in a war canoe like 
an island potentate. 
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When you 
Start . . . 

When you 
Drive . . . 

When you 
Stop . . . 






PYROIL is good 
for your car - - - - 

Add 2 ounces of Tyroil B to each quart of 

lubricating oil in yft&r cHifikfi&fle. Add 2 ounces 

<?! FynaLl A 10 eutll liVO Rn-anliM- Tbul r * 

Endurance 1 -KlEAkin^t. jhGi i w niiLri.ii, i-.xucsHi vt weor h,hu 
B^Gf-iog. ^ftfrei-Hltin, giun juuh aludg;c forniiLLiu-n. 

Pj-mit line an. active aLLTMtiOlt fnr 
mu-tii L d-urfaceK. Therefor*, It pro- 
vide* wh ettiiurim Jilin e*f hiJicicnLioa 
that odli*r«* eg the cylinder w>ilJa 
and jiLi.ti.on rincj,, eLLmluaiinpr dry 
H-LnrLB and prrivLdinjf prtttteilMU 
wgalnat corrc^Li Hi, FyroU alio hllh- 
pendo Ehoii narS aLudgai u.s thay arc 
brndr 

V<rt t-aHjer tinier driving that !& 

on >tjiit CJa-P' — - uhJc yaup cnii 
eLetirui iu,L-i-iid,Lnt far Pyrni]^— aail 
walch hi j and u! approval. 

YOUR GUARANTEE 

IE YCAH4 r ACCEPtJGUCE BY PQHV- 
natT A uTHdh IT I E9 — RAC E n-H IVB BS 
-I K.PLORB H P — ENG1 HCI41> 

Ite# p Ru^nf Uflsrfi 
DISTRjQUTORS; CfeKfc and Mill 
Coupon rw friaeUll* Futi. 

PYROIL COMPANY 
93 Pyroll Bldg.. uCiqih, Wls-c 

I vrLmi my car to L;>.aL and run properly- Pli*M te-Lt Hi* 
mure about FyruiL m nd tiu^ Lt C*Ji •coomplJjib c.lsL* for me. 

□ Stud DvtaUi 4f y4Ur P!m fcr* DlilrJ^utotfi 

S r aOin . + + , L * . L . r 

A ddrfi hi - .. . . * * . r ■, + , * ► * r + . i + * - + ■ -- + +■ + ► - * 

City nr Town. .............. ..State, ........ . 
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Where no »mh and Uldma appear directly iDder an ltan h 
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Jua. A. Kaplan, Ine__ Rm. lit HtrrttUulli* Mart. Cbfcca*o 

"BtiEtti» ri preheater Cur plane. ..... r , ..... r , i 

York KtaC Psv,. thos, Shipley. Inc., YciJc, Fa. 

Race horse game cn super . S 

Ijederer Indufltiiefl, Inc., 3U-45 W. Ifltlk St., Mew York II. H. Y. 

FT iHnt dbiBlaed u i?lin 7 

FoJdlnr “piTa-fataycta 1 1 7 
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pier earn one X-r+y £7 

Carp., Lw AF6 ^Lp. Cnltf. 

Thitieen tuna *r a B-ll.... hH ...... .. 33 

Sl-ralMpheM tar aerLal anunBTilti«n H 

iH ChlJl FP turret fdr B-ll .„.,. r . r U 

Landlni mil* f *1 1 bnrflari ^ 13 

lryltLff Subway GmLInf Co.. (S3 W 42nd k, Nct York 

Aute fates on ttteriiLr ^heel 13 

R. A. TdcCoanb, 4t!U Ah aw ^t., U™tl. Calif. 

SbLdlrxs tniird LSB-ft. bxldrc 111 

Tpae tor load by band hauls Z Lon v ............................ 1ft 

Au LoEndLln Trun^par Latinn Cn . Ell 3 W. ftlth St-, E^hloatth 

W04d [nr rtf db work uf dyhiiattt SB 

_ ' c ” ’ w 

□peraioT^H hands. ... r< ., r r . .. rr .^ + i-l 

o., Inc. r IHS K. DcFijJlnl tic-5 3k, Cbie»#D 

Half-Tap" r«lor« phene line, , r , r , B , . „ T , r , r , „ 41 

Inner tubes nf dastu- plan Lie U 

Chanter for blf a,irplapk tires. 41 
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Natitirklnf Ufebaat bnlds Tl. 43 

WLlifVd JTnnaers pf Lhc night 4$ 

Furiab-lc blncprLnt ]>cttiEer 49 

Yic&ffrar FTO-flucti Co., 123 N. WaefeeT Dr., CtiLcaao 

Maphlne iftiDCTH jjenT caps , rT . - 4$ 

Arthur H. Morgan, urUveraLt? of TennesauG , Knoxville, Tenn. 

Parachute dropfl is -pound bonb. 49 

Non-eurraslre Hftt narlrlfliu, 49 

FEtmibr plane crash far movie. 49 

“Ssnfl m in” UlsAlS Forimi part*,--.. $$ 

Alley harder than rferf. 

Cvoniry cottage slides arer Kai . ^ J + . . j . j ., . + . + . .. .. ■ £b 

"Necklace' 1 guards harbor.,,...,^ 41 

Hupercharrcr nses water Fpt eilra speed. 91 

Fs-rhiLur il Eider flab*. IL 

Twn-rnlnr beUnnpter 4f 

Scldlrrs play caL-snd-mniLve with il 

.hanifal eye fh-nwp jea-r fanlia... It 

G-ed. JScherr Co.. 12H Lafayette SL New 1 Turk 

ViTimtlni^ nplodi nifneUc tvrphlwfl t# 

Fewer atatlcn Ln hambrr reheres. engines, 7 ft 

B Lnjfle-cUp drip eoBbc_ edak er . ■ . . j .. . .. . ^ . j . . .. . _ u . Tft 

71 
Tft 



dan trainer Him pla^llc P*»rt, 
Gaard for press app-mi w¥ f i hn.ni 
_Htrapd Mtff. CO., 



If, r-wa 

X V Hold 
\ Nfliec: 



Trie Jiffy Drip Co.. 211 Ft. ‘WuBhLnffcwn Ato., New York 
Firepower hr the tnn h p... .i h h .4 .i. ^ 

Step ladder for Ujfbt ttHlr 

Ultramar MFg., 3W W. Honrw 8C.. chLnkpo ff, UL 

Electron I r watch jer keeps eye c-ti Inslrnmenla . r . r . . Tt 
crpf r' ' lor tnu nderbuLtS ...................... ... 7s 

Dttlthibll hrwifc* remove Hre. . 79 

Railroad ear has fact pedals 71 

^Welds' ' miifle with palnthmih 71 
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iiln fit miht thri 71 

Own iuTTrtn xiiard f-ln^llsh wjNllt-. . . . L r ,. SI 

Fiber Lane La strap puckaRH. II 

A. J. Ocrrard * Co., ?HJD Brlmont Avc.. chL^aga 
Textile fiber frem saybea.fei. . rE + 1 r , hH . P ._. ................... . ST 

BrdaprErrt mossafe slnprr.... 91 

Tht SLcnmdau CD.. 293 Av«., NeW York 

Tclerlsl an mbtett fltvi city ItOin Kir t! 

Giant map w*rd In plot Mwivoy*,, H 

Weed serves la fuel far truck H 

FUnu iliitr what happens dirlnv lll[hi If 

lrf*P anUiina. far eld table-type acts. . . P .... ............... ..144 

E«Lcnont Radio Supply. 1 Q 2 L W. BoLmont Atcl, Chtugou lib 

iipprwrrd oll-ftilfd enndenser. r ,_, K . . ti + fc + , - HI 

Atrovos CSFpr. New Erdfeird. Maia. 
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ART AND ARTIST 
Deyrled Irttrvlnj? pnlde alLds easily. 



Cellcphanc surface fur pant4|-tapb paLdt 

Win on Tatar tar alralihl brash line* 

Spoah bold brnsbes r __. h , 

MaklOg pencil dfiWlDp SCnJUMl.. 

AUTOMOTIVE 

l«krd fftafb prevent tire theffi. - r , r , r , 
Rheas Eat changes lone al hOrb. ....... .. 

TTaadlt tb lift chaLn tinJst — 

Wheel -wrench socket selected by coicT 

Fife bandy au In kinks 

Ifald-dmrn aids In d.EsnkanLLLnjr balEery ...... ., + . 

Rrplaring year-shin lever.. 

{CcmUnuetl to uotfe SAJ 
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On Land! 

Defoe is now building 1700-ton Navy 
Destroyer-Escort ships— the largest war- 
ships ever launched on the Great Lakes. 
Through its unique "roll-over” process, 
Defoe is able to deliver twice the produc- 
tion per man hour, resulting in double 
the number of ships built at half the labor 
cost per vessel! And all without a dollar 
of government financing. 



On Sea! 

With depth bombs, shell fire and ripping 
knifelike prows, hard-hitting DE ships, 
such as Defoe builds, are smashing U-boat 
packs and clearing the sea lanes for Amer- 
ica's convoys. By releasing more and more 
destroyers for other combat duty, these 
battleworthy craft have added tremen- 
dously to the striking power of our Navy. 




In The Air! 

The Navy "E” with throe White Star 
Renewal Citations Hies from the Defoe 
flagstaff , . , along with the treasury de- 
partment's special Bull’s-eye flag awarded 
because Defoe employees regularly take 
more than 10% of their pay in War 
Bonds, And when Peace returns, the 
experience and Ingenuity of this organiza- 
tion will play an important part in build- 
ing new and better products for America. 



DEFOE 




SHIPBUILDING COMPANY, 



TJqftf Ifh £if C-ilafioM now d«nral« 

C.'-iY Navif ' J K ' 1 jiauard wan frg P4/04 lurry-pkiir?. 



Ships far "Victory 
Servants 4 for Fdftce 
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KLLEinrr frlert fram cufI hbUhlw A ... .149 

Bktf UH.de WfPfiVtt broken key frukn luck ,, ri . 149 

VL*e hntdp vairr? while clcanErf ueraa. . r ... „ Ill 

A roidlnx ice in carbureter lit 

FARM 

SpMiiEle eane bolds ppm In find m 

S-ack needle- from umbreLla rib... , ^.114 

True ter floodlight midc from aut4 headlamp. . . ,.,U|- 

Conutep on p-.il n spent, + .,..i3i 

HAND TOOLS 

Cn-tier pin iBppprij bet Btridtrlnf Iren 91 

Jif Id cat shinties at an an etc IK 

Uulck -*ti MS-re b-andi i>£ bEurk 114 

itenewLnj r>M whetstone 115 

Chisel to cut me-Lai drums IH 

■XdJUsLuljle V-hlMk * 1*4 

(',n ttlnir-taf fh kinks.. .....121 

Sol dr riu r iron hock ape ns mein I aeanu 1^ 

Old pick mmmtz booting . ir ,13l 

HOME IMPROVEMENTS 

Thrte^tlded window nUitct ;„ + * t++ *+, . r . T . + 91 

Repair fra lews window 939b fl2 

Oztmal ar parllirR iii T „ r , B , r , r ,. ! 19 

HOUSEHOLD 

Rally buECT cmifeiirf la plfd DS 

Cellulose tape prol.ee Is; cheeks Ill 

SfltTlnif bom i probleoia * r . 9f 

Tied fulfil wa*brd mithnut LarpL|nj , 94 

Kepftlrlbi home plttrabiuff 9fl 

Rack oti Ijabr eprr!*fe safrjea package* , , , , , , , .. 1H 

L-ocatiuj latch plate lor door IK 

KemcivEii t BMtt from wkllptptr 113 

Snarl az- mac hin* Qltaflr uls Ill 

FJ^Itbtdnr lamp pull chain f cddl Eaujiinr . . .It-t 

Rubber lube repluces medicine -droppet bulb 114 

Dlippprarlnr Attic ladder. .IIS 

Rioja kept safe an hairpin.. ...iil 

MODELS AND MDPELMAJCJNO 

Tonpi HeIiI derailed nn Iff 

Tlnr *W«?(n Htkdc ftofb ttiOlhuLchs SOT 

Lead sinker ueerj as anvil llA 

FAINT AND PAINTING 

Piehled finish For 43k. K 

Muvq.nllu nel Ktrenrthens ^lenrdJ ........ 13* 

PHOTOGRAPHY 

Photo EDbjMld ml from Diptr ...*.. US 

Iodine remove* Hpota from print. .111 

Tacks aid in cleaning dcvelapcr faatlEe 122 

Crak keeps dust mil of lank IB 

rreparlnr print Ira lettering .lit 

FJ-ihts slraJirbLencd In aslmeit baa ri .ISS 

KnrlBf crLCUifle apDDbe snlE „.IK 

Preparicr print toe fettering 1 129 

Fins, hold print Bit while BW ...m 

RADIO AND ELECTRIC ITT 

SutttUp homf-*£t PP3tejM.fr lube replace kneut probEema. ..„.141 
in44 ”Llll1« Giunt” Student 9frl built from odds and ends.. .112 
Prac.Eieal radio hEn^ lit 

STOR^ AND SHOP 

In-and-out n\ zn reversed eHtlj.......,..,...,...,...,, lH 

Type-high gagr frDDi C-clamp .lltS 

TTM^rliten 3db«3lTifr labels 129 

Adjustable bank for+shop lamp. , .1IB 

KreJj-luj warn baring mill In me tJS 



Tabjs rlrhl drrallrd mrs., 

T(njr twt eaen made It urn tbblhpLchs 

Lead alnkrr urciJ as *.nyJl . , , 



Kerunpina mitrlx fr-ran Llaatype matakibE. 



DnlUe hnldk Ehipplbf Is rx an npln-dEe 

Str»p handle fra plnmber'i Eeel kit 

TOYS. GAMES. NOVELTIES 

Ice r ruq uet ,. h + . 1 + . + l 

Sflid ?* T*rfl fer rlrurtte bojets... 

Rarkrard ibair slide. . 
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WOODWORKING 

MakJnc S rm eIp b joints . . 97 

Ceneeallnr htuds. Iflt 

itbiJt-up. tumlnrs C purl S) 1QB 

1HA CEL LAN CO LB 

Lyre mirror , r j .. fc . h4 .. . t . . , r j . + . 4 ,, . .. r , 49 

Heater Tmpde fJ-QU bid tht beadlimp H 

Ttp« en T*i»r blidf ptn-ter^ Anftn. WZ 

Diidr pyroxjlln cekdenti „ k S3 

Gil Ur for. ToEdJ-l'a bknd4X4« K 

Safety pin anchors pen in poelcet ,. S$ 

BpUr c nrners Enuk no E on bull r , P , r EK 

Shoe -ill Lhv HU-K EpaniLt^d 4V UMI. lit 

Kmery cloth removes Indelible-pencil marks ....114 

KhK HHdmtiu inouhted In tulcr cum US 

PeAtR-llUb extellfr Tun 119 

llunnlnx wLrca -Ihronxb renthlatlnir shaft. Ill 

Wash hiarblilfr MlfLDC driTfrs 1111311 lHit .111 

Midi be * chick brooder , ....... 123 

Fj-FbtIdc LiuiEl hiiUj oti C3 bit SH* 

MeunrlQt «f ITADld - * . . I tt 

Abrasive ent-afl u. 1 bee Is ..IJO 

AvuJiLnr belt tfCUblE.. IJ1 

flfnrlni roaf ar?s iriP + 1T1 . ihTP + <r . T1 + .^... + .... JtJLJai ....IJJ 



IMPORTANT NOTICE 

It 13 ttifr SntfrntLrai. of tblB rriawLRfr to pro*Ed<! Its rwtSc tv with 
Enmuu fttiisn roFfl-rdins thr- tPtwt dep^4p«^ii(k lb the psidiaiaieal 

arts. Wo Lake n:> rcaponsibaU fcy 3s- to WhEbhor tb« dJHMM-UrfrS COn- 
UHiEel In our arUcdcs sre pov-nrrf by patonia and 3b.tLtfr rtadurs 
to Ln7estigftt0 ttile subi-rct boroie mtikinK^ bsina t or s*IU&b an? rf 
.. j n ^ itbl4 



the predutta, maCitiLcLOH, at pfOCfr Bflfri dtscrlb 
poislblo ILaUiltjr tor patcDt infrinvoptant 
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POPULAR MECHANICS 





It knows how. It can train you — quickly, 
thoroughly, at moderate cost, without inter- 
ruption to your present work. 

Mark the coupon below for our free booklet 
about the field of your interest. It costs noth- 
ing to get the facts and they may lead you to 
larger security and success — now and after 
the armistice whistles blow. 



if you want success and 
? I security when peace 
comes, prepare for it now. 

Make sure that you have 
the trained ability that 
employers will want and 
pay for in the post-war 
adjustment. 

As business converts back 
to civilian goods, there will 
be urgent call for account- 
ants, bookkeepers, salesmen, 
sales and credit correspond- 
ents, traffic managers, marketing men, secre- 
taries, office managers and legally trained 
executives. 

For 35 years, LaSalle has been training 
adults in their spare time for such positions. 



TO THE MAN 
WHO WANTS 

SUCCESS 



after the 

WAR! 



LASALLE EXTENSION UNIVERSITY 

t 4 @atte<ifcan<ieitce 



DEPT. 364-R 



CHICAGO 15 , ILL 



I am interested in 
knowing what your 
training is- and hnw it 
can help mein LhcposL- 
■waradjustment. Please 
send me your free 
booklet on the hold I 
have marked at right. 



□ Accounting 
U Bookkeeping 
l_j Sa Jesma nahi jp 

□ Business English 



□ La. iv: LL.B. Dcdren □ Traffic Management 

■J Bugiiiea-fl Law y Executive Management 

Q Office Management U Fhrcmanthtp 

0 Busings CerreBpeniJfft^ U Industrial Management 

Q SicmHypy: maelitrLe alioriliiuid 



Nflmp...„,.„ r ., rT „ T .„ Br _,„ r „. r * Age. 

/'aifficui.„ arTB ,.„„ Address. 

- 
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BORN IN THE SHADOW 




OF PRECISION FOR WAR 



A Whole New Series of the World's 
Fittest r holographic Equipment 



Our lamps sell l blaze twenty-four hours 
a day, lighting; our efforts to meet the 
armed forces' increasing demands for 

fine binoculars. Bui find a quiet 

% 

moment now and then to dream of 
certain treasured blueprints, IQ add 
another rough sketch or two to a 
steadily mounting col Lection care- 
fully hoarded for the future. For 
they are Our plans for after-Victory 
cameras and photographic 
equipment greater than any ever 
produced before — thanks to new 
skills learned, new methods 
pioneered, in making optical 
instruments of highest preci- 
sion for war. Eapect your nc*t 
new camera to be a Universal! 



Peacetime Mf}w fiK**tnn 
of Mercury, Cincmastcr, 
Corsair Cameras and 
Photographic Equipment 



[/mversal 

ptMERA Corporation 



Ar 

T i*l#t ■ ' r L’^ly -TTir Jbqf 
™ J Fr pnmbr p/J 1 



NEW YORK ■ CHICAGO * HOLLYWOOD 
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POPULAR MECHANICS 





This is a radio war — and victory will 
bring a radio world! 

That*! why men with foresight and am* 
hit ion are, studying radio now — at home, 
in their spare time! 

They know that if they’re drafted, radio 
training will make them eligible for further 
valuable training with the Armed Forces 
— eligible for higher rating mid higher pay 
— eligible for more interesting assignments! 

And when they return to civil life* they'll 
have knowledge and background to fit 



them for a well-paid, responsible job in 
radio s television or electronics! 

Yon Can study an I, C. S* Radio Course 
in your spare lime — at low cost — alart- 
ing right now! Mail this coupon, and 
we 11 send ynti complete information on 
the famous I. C. S. personalized teaching 
method,, which has helped thousands along 
the highway to success! 

This information may well be worth 
thousands of dollars to you — yet it’s yours 
for a 3c stamp! Mail the coupon today! 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

HELPING TO TRAIN AMERICANS FOR VICTORY 



BOK SCRANTON 9. PRNNA. 

Without cost or plena-c send me booklrt and full p articular! about 

the course befart which I have marked X; 

TECHNICAL AND J NDilSTRFAL COURSES 

O B-ili^dMUH.Lcilf □ El !kEi liuKJElKBfiiljg 

[~] Bridge 1 ! riAiji'-E-j-inj; Lj Nujum ]'liir.! Jiiff 

□ fTlrttiihln- f! i.'uL MiniDff G [nrJuFtrioJ Me-inH'ro-' 

G Civil I'.nji limn n r r □ I j2hh i ii xi i i v # J.rjui^r 

G Concrete Hin*i iic-ri irgt □ MarUruil C. IuujjeclcT 

D Cuml-nwt-i-n^ an-l BiiiMi ar H Manner: lugnt ot InVuatViiA 




□ GfNEAAL H*p |0 

□ ft A IJ 10 OPERATING 

n PftAtTItAL RADIO JESVICIHG 

□ SOlIKd TECHNICIAN 

□ Air II r n, k c- 

□ ALr OuiiihtiQ-ninz 
D AiiitJujin DroJllrut 

I - ! Archjlectund DmEuae 

□ Ax-rlul^rl nrp 

□ Au’Lzi fln^kbn ‘[‘iinn-iin 

□ Auto Too fi aid an 

□ AvEitiflD Q Aviauutt Mcahnoir: 

□ DLubpriDL ECrunJini 

□ AcoouDCsnc □ Adve-rd*.n[r 

□ Bn^tkfHipixw: 

□ Budnaui ^lETHHciiiiiiii'iirii 
f] ii r .imxin t L'* Mannannif "! 

U CnrtaKmiim □ OvIS FidrVin 



| I CoitoQ Mar-jurar'iiiLi j|; 

Br ■ 



i Ji-SMrl i^Dfiljek 

□ I-- 1 r-c rl rjil I JrM.rp;nn 

, ! Cleci Mini LutiLJi i:n:iH 

□ !'Jw( nc*nn 

r I L'Jctiri udL AI Minl-Fnnr.Ni 

□ It i.>iI ii-'l rjrcn an Q Eltuim^ 

□ Treatment cl UcviU 



□ M ari ur J'! Iu(l Ii i i l :i 

i.l M«-]iiinlear Unh™ 



O Sank fcfjf I '!■ i ic i ii-wri ii< 

□ Hh«i Statin W«k 
G EiElis> L.>i nlLiiif 

□ Htlip-fi twine I , SHliiiri t'rmrlirn 

□ ii*.-PN:iL I !l nnhyic □ Bte«m Ellfi a 

□ ElcteDI I'Ll U:iu 

□ BiryiDicTDt I irnl'iiiuf 

□ titrurtiij-nL l( iid[| ]|«f | II* 

□ Burvcvnciff iCiJ A] HjijiLrii 

□ TVJmn-Hpiliy n TElfpiiutiy 

G T*iuJ# Dwinii 



n AjT.an.wJ, Dfwaniakim 
□ f uLiiijI iujjL Uwlwy 



Ji’mii#... 

CUV 



□ MpriutnuraJ riinLJtiuBrifia: 

□ Mi n+i FcEcnuLD 

□ 1 ST avifauna Cl Fat tern making 

O □ iluElll^tlR 

□ Ft. II EJectlcm P’wRiun _ 

G IL Jl. Slfliul 010.0 P licEriannieMMl G Vm kiLhiij MiLiMi|.Tj;LL|Finjr 
UL'ftJH E5S COUItSEK. 

Pfilpru-aVTiy d |>nI*tb 1 T|ii CdNini* 

□ hdL Yflir 

G Fore maos hip □ Fi-fmohi 

□ U^hI tluMlmEi □ High r’iibi>jL 
G Minofinf Men nt Work 

HOME ECONOMICS- COURSES 

□ IIgdic I Jt*n* plaiting □ T*a Rtu'ifti fc nd CbleEnrloi 

□ f’JsjfendLuiijJ LirwanukLoi and Deugojoe MaoufcojeuL. Cu Leri vug 

.. fjmi.ii Adding — 



□ Ctrfl. 

□ C^nairwrcidJ 

□ Ouditd lllnutrirms 

□ Co"t AcrnauiiiiiK 

U Cr r. AAijirtmticif 



LI iciEji^ UMininr 
G TcnSqiAkLaj; U Tcul O^Lca 
Q VVl-LiI ifitf, (;pm arw| HIkLi-id 



□ S?iiL P1M14J Clerk 

□ ■■'•ilrtmsndiiD 

□ AlirnL-r-nr-L bud Sisrn l.+ttoiing 
G 'lYaQfr 5.1 rbqj» Ilh/uL 



■ — - — 

iS'l l rTl l [t.. J i._L J . r ..... 1 _ r! ....„Pr C ijrji| r „„, 

f'lrniidi.^n rci idrnij pnu pan in Intrmu JUmi] ( C#rrM«wdin£« BfilDOti L’nJUgJfart, Ltd.. Cattflrf*. 

ffriVisk rcjld i'n Tr iend to /, (!, H, r 7 i fi iraijjriratf. Xjii-H/f^H, H”, 0. h'fljj* rirf, 
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THAT HAS 
ENDURED WITH THE 
PYRAMIDS 



A SECRET METHOD 
THE MASTERY OF 



FOR 

LIFE 



W HENCE came the knowledge that built the Pyramids 
and the mighty Temples of the Pharaohs? Civile 
tfon began in the Nile Valley centuries ago. Where 
did its first builders acquire their astounding wisdom that 
started man on his upward climb? Beginning with naught 
they overcame nature’s forces and gave the world its first 
sciences and arts. Did their knowledge come from a race new 
submerged beneath the sea* or were they touched with Infinite 
inspiration? From what concealed source came the wisdom 
that produced such characters as Amcnhotep IV, Leonardo da 
Vinci* Isaac Newton* and a host of others? 

Today it is \noum that they discovered and learned to inter- 
pret certain Secret Methods for the development of their 
inner power of mind. They learned to command the inner 
forces within their own beings, and to master Hfa This secret 
art of living has been preserved and handed down throughout 
the ages. Today it i$ extended to those who dare to use its 
profound principles to meet and solve the problems of life 
in these complex times. 

This Sealed Book — FREE 

Has life brought you that personal satisfaction., the seme of achieve- 
ment and happiness that you desire? If not, it is your duty to yauiv 
self to learn about this rational method of applying natural laws for 
the mastery of life. To the thoughtful person it is obvious that every' 
one cannot be entrusted with an intimate knowledge of the mysteries 
of life, for everyone is not capable of properly using it. But if you 
are one of those possessed of a true desire to forye ahead and wish to 
make use of the subtle influences of life, the Rosierucians (not a re- 
ligious organization) will send you A Scaled Book of explanation 
without obligation. This Sealed Book tells how you t in the privacy of 
your own home, without interference with ymir persona! affairs or 
manner of living, may receive these secret teachings. Not weird or 
strange practices, but a rational application of -the basic law's of life. 
U-se ttie coupon, and obtain your complimentary copy, 

‘ The ROSICRUCIANS 

SAN JOSE (amoro)' CALIFORNIA 




AMENHOTEP JV 
r^undci nf Egvr^V 
Mylkfy buufo 



Uie tfifs 
coupon for 
FREE 

copy of W1£ 

SCftTBE V. Y, s. 

The Rtiiitfucriria f AMORC} 

Saji Jok t OliivrnU 

Plcut *fnd free copy of ScilcJ 
«vLi\L L «Ej^U directed. 

NAME 

ADDRESS - 



CITY.. 
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AUDELS AIRCRAFT WORKER $1 



Amwcrl Year duesUafiB Wl 1— A Ire MxLcrixLi, Terms, t'drU. 

2 — ]i I U rpc Li'iCI . WirklHJ JJTIwIniH, 3 — 44 idieJU ir Lrj ,, I law e-D Fi|- 
Utp. 4 — LiJQUl A IkflvdLnj, & Hashing. & — RsmSflff, 

Hput WfUiLni A Hints. " — T’ltrrLnjttnrj, Angles. sit. 3 — a*< om ■ 
Lly r Fuiflltst, Wins A Flr.il — ■JScui-’ til IJ SB TooSl. 3— Ta^iJca A 
Did. I.Kil l h Arm y A Nirr tipprtilcflit Loni . dtS. 3HD P*(ej Him. 

AUDELS SHEETMETAL 

PATTERN LAYOUTS $4 

DfrrloprJ hy EJCjirrU fur WlMd MeLxL Vi’n-rbriTK, TjaynuE M«f1 Jk 
M-rrlixmci. A PrAteJe-i) EnfjcJcpBd 1 a In 10 5*rLluna. tLx» T r n> 
a S^IISS FsiTOI— LaTfJUt*— l&QD itllflltBElOhl. in-Dl Kny 
F*tfcfl. fultj lndqicd for Tflldy xnfe Tflnrt in anprijrlnit 3 'rHjr kxvnUl 
pPDhLrms. (Ic'Trrt all ptixarc nT kLccL mcLal i"nrk, Jjicluihng VxtliTD 
CuEllnir, Fxtlrrd |Tp-.elei|>miBrit * RWfl PtWRlure. 

AUDELS SHEETMETAL WORKERS 
HANDY BOOK $? 

PTacISttl IniJdi Inforra^Uon. FUndiAwntlli or £3l«t M><ll Wuek. 

I-iHH pxR-ci. I [tm-LrxiEiJ. 11 BecUana. Clc-arLj wrLElfln. Eaiunclnl & 
ImjiDTEinE lldi. III i; u rc-d , jtainE L'L-i In titrydiy EojiguaiA. IteE, JtuLh. 



AUDELS WELDERS GUIDE 



SI 



A ^inrlLC. jiTnoLk z.] text uii uticrxLiuii A mxLn[«ixar-D of pJI w-tiCiUfi ■ 
jDichJnci for ill m^baraka. Over -JH0 pagea, iLLiuiralM. Come all 
XDaUiDda of Electric- md xcrLyLmc W-rLiILng iDcLikUrvE: airplane u qrlE. 

AUDELS ANSWERS ON 
BLUE PRINT READING. S2 



For MechP.nl.ci A Hmtiior*, Copepp ill tepni of trlu* prlui tcadJag 
JiiL’IudiiiR shin A drill iLie. 3 711 [litres, Tull y jlL~jptTJ.Lcrj- 

AUDELS NEW MACHINIST & 
TOOLMAKERS HANDY BOOK... $4 

C-BPBPP mpcEpm EBxrlune limp pifPc5.lte in ill ltd hrajuhrs, 5 pfiO- 
LIlxI LcokJ In 1. Km fcotn cui pr EO ooicr. Telia him In keS. uu £. 
opprxEo Ixl hH6, Mtow tnd EULHIMiT JUl^llnek^ 1 1 1 □ puj - i r drLLL preiici 
md all oUior m Bchl no Coals, 1 AO ft pn g«. rully llLuiltiKcL, S i C l-i 
i 2. Jndondr B- tKlions- 1— Mmlprq HtdiLns ftliop FricElct. '!—> ■ 

]-! hi# l r r I n.t RcailLnif it IIdy* Lo l?iu if. 3 — CxEculatloni A Mqi||r- 
mabLei for UaetiliLLiLBi 4— felnsp FliyalCH. 5— Ho* (j Uae the 
ail-lB Ruin SO cht-ptBrB. Eb-jx lo mnH and wr-j^ratipii. A ihup 
CWDniqion ttiu ioilAreTi jOlir flnenie na. 

AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS S2 

Ma-ttipcnitk-p f?r tinmo I^Jy W rftffl«n® 0 . TOO pxaoi. S5D illuB, 
TixdEcil eii bE IlpilillL ieJ (jliU D-cifLnnlciK. Ui:w EO QfUrB COrheckLy. 
tiny, Lu irtL't nLeEoodi corprLng & eom-pU'Ee ri^Lrur. ill. A Ifi-lex^d. 

AUDELS AUTOMOBILE GUIDE... $4 

A pix:tirxL ullIrK ready fidftnmcO tio:Ti. for juEu m hrSiansci. itrriffl 
Jiiuil. OVetAknta A LTi^litra. FxpLaLU thiOtT, cuntCrUrMOiL & ip-nl*-< 
Llljf Of Fin -:! Dm DMitiJI CB.ET, tfCVXl. hlLS ti & PUEO l'l I PJip] efl- 

r I r.ps 3 r.-lfl nap-ci fr fully Lklusdritnii, dip^tpri, Imiv^d. A 
ptxrwiara bonk fnr m«bxril:pi r Sew JliiLd drlfo rcrurnii, 

AUDELS DIESEL ENGINE MANUAL. $2 

A ziiurllrxL, pruciao ETeiELin nlEh (LUOktiruia and xr-iTrera dm tha 
ihtoiy, opfcttlon and malsto-pinfa of modern dlfiol BfinSripu in- 
oludlPE OmfTal WotiJTP S -Cffllfl DJes-tI. 3Hi fi-ices, fully Hlg*.. 
Hi’xlible bLndhnk. Docket x!iio. All dt-EaLla pLuLDly kiinugbE uuE, UlLi 
booli la at ElEfelil u TllLU B to CDglnttTB. 0 r llLOi i A ItUdbQtl.. 

AUDELS RADIOMANS GUIDE $4 

A h ?7 10 tbs nracllral undprUMirtlnir pr radin in^lnilliiir Fiequpnry 
ModirtaLhotiri Tp3aTJjLon r tit., ALrrrr.fr & Marine H-adio. Fur radio 
■prsGtnfrfirt, IPETlcamen, imittuxi. 77^ pneea. 400- 1 1 [ i ■ Et r | ^ I n n p. * 
iJltBTiriiP. Pliptnf. Hrvleir IjUExLlar.s A AnriflE-J,, Hcforejice Index. 
AuElicntkc r clear. cnrulkL'. 

AUDELS HANDY BOOK OF 

PRACTICAL ELECTRICITY $4 

For rrcnlnLmn.i'r-r enjine etfl, elftttkiaoa & bU eli.'fLtiuaC VOFkera. 

1440 1 S-iw*- C-nvcTs Lrapnrtxr.t etpcitrlcik InfoTmiMoo 

In bardr forra — Lnckuittng Marlke tVlrlni 4 , Had Lb HTLnrLpL 1 ; . 
Weldlilg. Indexed. A KOf' to ■ priniLrpl under AMiiikirijc o# e|eeirkLkJ. 

AUDELS CARPENTERS & BUILDERS 
GUIDES— 4 VoIP. $6 

A pTiCtleil LLlAiafntod tftrfp laitplgnt po mi»d^n ctPillTUPtLan (or 
tihpflittEJi, Itinera, bulldera, merhxnLi:l Xcd ail noQiJirurllprd 4 
tela.. HI on Tihg™. 37 DO IlL-ufllTxtlnnp. tlulbLe ncieca. Each rnlurrirt 
D«keL Lilt. HdkL HtpiHUtF (1 .JO * toL _ 

AUDELS PLUMBERS & STEAM FITTERS 
GUIDES— 4 Vols SS 

A l^rxntlcal Trxdc Aiaiatanl &. Heady Hpfardvoe. ElpExLh.1 tn plain 
EancnxRe A by clear hlluttmtSooia, dilBnmi, ciiitlF. RTtftJlS. pLt- 
luroi lit I IldpLcJi or EDOdOin plumhir-ff siToctfcri? inrluriln^ UxrLrtfl 
FLjhj >'ltlEnt r B.nid ALr Ccndlllcnljiji- -E Voli. — IflTS J-d L Lt 

3>ltHTB<nL Enpli Tui. Poefcei mza. Bold, bBpBfilBl? fl.&O a VoE. 

AUDELS WIRING DIAGRAMS Si 

SIB Fa em. IllUaEjxted. OlYBI prBCflcal Oil wiring pf fl5<»r. 

ErLcxI fctn>af*tui. It PmLalrn olaariy tn pjmpl^ lanititpe Jtow En ►Ita 
apfitralUJ [ G-T titoc ticxLLy all Jleidi af eLerLrlclLy . ExcIl ■JL;'iI , TuDL Ib 
PO fnpkcPD A fleLf-rexpkajiaEOry. Highly KndOrtfd Fwftift rnmpinkn. 

AUDELS ELECTRONIC DEVICES. . $2 

Telia tYbat YetU Wiat to Know A&out pl«irln ^ 5 *u EitLty irndcr- 
aEwd. CotexB phOlO-elw?lf It C+Llt A tbair appllcaltDoa. AinpSiaeEB* 
U 1 1 1 m i j-i ^ 1 1 ij n . fr#qirtRtkii. t-cIexec. pjioLucpll. tubeai Ohm b Law. 
wtrlnu rtkuniPP, «tc. 

All DEI, PaNbliers, 49 W. 23 St, N. Y. 10 



AM AUDEL GUIDE IS A GOOD FRIEND! 

Use this brains and experience o-F other* in theie Guides of the 
If odes. Save lime and money with rkght methods, short cuts, 
labor saying idoeA CHECK NOW I You can Feck over any Audel 
Guide in your home. Slort the Easy Payments if iolilflodH 

r-----CUT HERE------ 

MAIL ORDER 

THEO. AUDEL & CO,-i9 W,23rd St, New Yarfe 10 

Please mail me for 7 daya f free examination the 
books marked (X) h#low* I agree to mail $1 in 
7 days on each book or set ordered, and to further 
mall £1 a month on each book or set ordered until 
I have paid purchase price. 

If 1 am not satisfied with Guides 1 -will return them, 

□ 

□ 

D 
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Vital Jobs Like These 
Go To Men I Train 



CarnrvLunl c o>tl4n Stalk" Operator— 

' Am wii?i list flinil Jkc-rurui. Utica M- 
Irrtlhk-Lfiitiini ji.s Aircraft LulU Mi- union* 

1 riT r.t 1 3 1 •> Shreveport AlmfB 

CiamntH^kiL<1*n :Uit soji. Hava m ]i J •• - 
Liirn> poMitiojt, iv i L]l poticliuN iiUftr 
rctirc-menl. IliLVta jnlvnnr-i-iJ tram 
$ lti2Q,00 i>m r vi- jr Icj iiri'-tviil ejeisL- 
iW” — . ll-LSSF; S. KOEfEHTH, BuX 
3 £1 T Si r Stare ve purLj Liu 

S2QD a Month In Own Dupin««i 

“l-Vf ynji/ji J hnvri twin in 

Tiiixiarpui for myjialf mu fcisiE fllOUfld 
f^SLClft r. rntfOtlu JTufliiteias kil-iuJ- 
lip iiLCHr^aed. I Im w Nrft-L in tlNiuh 

taw my itart. 31 A. J. FRQElf- 

NEIL dBO W. *£vi U\a Avt., frwin 
Crcthd Tr&AI. 

iil Lieutenant In S-Ign-nl Carpi 

■’I ransiot divulge any LaforpiJi*- 
tiun i*-< [is mv i ■ \ *? Of veark, hut JM 
| rim P-1T ihnst X.U,T. tminiiLjc it IM 

cfrNmil v i-..r'ijjii£ in TTi^jils^y iuMiily 1 

lh- . L. y H. ■ ■ hi n ■ FT AJ? FJ VV. AX- W\ 

1>S'3? K<FN, ij Ad dre* a- □laiitod fur I 
EiiUkliLrj «iiujOtt|.J ( j | 

S10 * W*Uh in Spaife Time— ■ * 

tE J re P^L- i d RHine Etiidi-DS- wbtn 
] t. :ih i-jil jztv U'litTi iP&aOH. I tiapdP ■» ■ 
?&fM> In I yi-np Jinn) p halfr JiTi-rl 
have mode nn avfruRP of £ 3 0 ri jr-re 
ve-eet-— jujf. BjKLre 1 i mi. 1 . ' r — ~JOTIN I 
JKftHY. 3! 3:17 KolPmalh fit,, ■ 
lXm?W, Color#** 

C h 1 1 ' I OprrBlir Brwidt-ftatF^if: 

Stfiilpn ' 'Be-Jorc I cOTFijMif-tm 

ynur 1 1 - :-4 .• i j : - , L ohipLn^il |.iy ftadio 
BroiL-drant OswjrnEiKr'j! licence and. 
EknrikvdL;htfc-b' juLfavd SLaLiun ioiPI" 
where I mu nun 1 <‘Ul£ f Upe jel or. " — •■ 
] I DLL IS F. HAYES, ;;u 7 Mudicull Sl. t 
L^i];-+jvr, JdldiLtf&iN 



I will send you a sample Lesson, “Getting Ac- 
quainted with Receiver Servicing,” to show you 

how practical it. Is to train for Radio at home in spare 
time. It’s i\ valuable lesson* Study it — keep it — it — 

without obligation! Tells how 

V.L'I "Superhet” Circuits work, 

1 * drives hints on Receiver Sctv- 

J k-in^r. Locating Defects, etc, 

■ ! L iliustratsunsi. Ami with this 
JT Ll^si-ui ['ll sum\ my iVl-jiu^o 

* . ^ F ikhistnkyd bod-k. ^Win Jtich 

% . By a, Rcwui ( I in Radio/' it de« 

^ hl-t: i i-e-s. many [L^rinrtling julirf 

1 RiuJio offoi'i?, explains how 

•; N.1LE. ti’aiii:- yivu a^ home fnr 

^98Hk frer-i f:;,y in 1/ndiiT, Get 

- ft >? i ' I l J : [■; I V n ■: : !!:-:■■ CiMihim ^ 



FEE iii by mailing Coupon 



R n I O EIERVICIXO 

i LLIUHErUI im i DbHV>?T 
t id yji- T rE*-! i itl Claris ircfKL 
mfiiwy. hpdira <ir full 
li lot . nAutu cjj^er. 
.veiijcH .a.settir* Jit 

rUcim tlnd InU ri >ilag 

W^.rh tn 1 .' & Uniii.l- 

«ri fc :tinr: and nthw 

Lypt'a oi H c alloiiv. 



Extra Pay in Array, Navy, Too ^ 

Jf_ Men likely to eo into mititmir eervfcp, f) ^ 

| ao!i tiers, Bailors, mnriacwr shoial^ mini hi>/ 

^ thecuTiasotL now I L«.rnlng Hadio helps Sr^ 

rtcii h r| ‘ i-uiik. fisfusli^t. meire interest Eng dmU^. 



MUCH 3-HCjHER PAY, Alio pTfeparea foir Ethod Kadio Jutes 
Kfter service Oyer l,7gti- servicemen eidw cnrollnl. 
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I hr ffoo ilmc- ymtIys rwu 
ducted. ilfi h# 1’> -if N\p,Ti- 
nw.-ijE> -Mi-Jili FMmSIh I'jirLe 1 
i-Li| ‘I ‘ly- eiluiIi> EiucnirmlH .-if 
mAasurccnnnta ji:ii] .iiLjn,-!- 
riHi-tP. j-irtrii JiLVi- k j.i ii - 
ai'.iSy n^n'ir'Af, nn.iif. ck. 

E-l-Llii^ fur u tfinsfl f:L|| <if 
par t time- 2 1 □ i J l ■ .> J-jLiI 



MfUkSURlNG IMSTTltf- 
Mi:NT fiirHPi-ti yiHi pujjJd 
L-ArJj.- In fniLi-k-H', UHD- Lt 
In pr-hi l -c:i | I - >> i L 1 1 1 -WOT* 
i.k nii'k - j:\THA mcinruy. 
Vacuum tuL'C* miiEUmizur, 

ILliiu --U I Oi A.4T, 

ii : i ■ □ n.P. VulLv. IJ.F- CUP- 

itilLb, il'sH^iwc. rv 

UL-lViii! i :--u 1 1 j L . 



There is a Shortage Of Radio Technicians, 
Many Good Jobs are Open! 

Hith-'i * hi k BhcrLnG* today at c*ikibln ItailLo T*flmlttlUll *r-il 
I’liiji.: liodLtif payi Ti-S-LEil li-un - linn before. Willi 

n ow Itcdiud out at productum, fixing oUl puts, iMMch re Curukuly 
Lrud-ei tfl, adda filCHt!* lO tho normad nuiubur uf HCrv Iclri-S Jabi. 

ISrD-k^aitSiiy dlDlLuns. AfiaLlbii ami PuLice lEiilbD, an:L fiilLrp 
3EaiSLo IhT.ir.r-lics bjc 3 c it li ii i ■ > I L Ii hE for Opcr&ltira uzid ThrlmlrLrvii.:. Et:i i3li9 
J[H3iyfan[4Jigfs., now working cm GtnnTJieucnt onlejs Foi Kailtu equip - 
(HOnt. employ tmLucd men. The- Gur-rrnuieji L r Lwh, nercU humlrr-Jd Of 
dsmjyetent ckrillaji mid cifcllaEfcl JiidLn mm uad wanna. You may 
itever ki.'m a xm# a.e*Ln when It *113 h* eo qhi' tv get Etartud in tbla 
JasnLciuLuu dlcli], 

Be Ready to Cash in on Jobs 
Coming in Television, Electronics 

Tbi nk of the NEW John that T-filiwlskn, Yjuqutnny Modulation. 

EIccLTmilCT. aekI oEhtr ItbdJu deTdojwiciiLi \Tltt ap«i nfcef Ltiu nar! 
YCu biT« ■ mil fih|Mi| ii.Jiu’ v i ■■■ I LL lirain J'uu La he ready m ilk 

when YJcItiry pdIoujm the iprugtag *BTtLmc fiatllo deTeloimiejiLE far 
licacctLau uimiI 

Many Beginners Soon Make $5, $10 
a Week EXTRA in Spare Time 

Bight no*, prcb&hly in yctir ne-urlibDtlutiiE, Uiatv'b room fat mim: 
spare BJid full timn TtchnicUnB, Slanr ftiuftertta uuku 

Jri, $1 & li week EXTRA ranmcy JTjcijiu IU.IJ.m In apnr* Un-u while koriL- 
Uig. 1 E-VR-IS KXTBA MUMvV JOli SHEETS that tel| [a iki it I 

My hh M'HI Jiicl Iim3' ' hal f buLtdib,?: ami test inn rral 11^:11® rir- 
MlLB r Hair l#difb3ti* fnjm eatiy-LQ-ifruati. ULuHntHf EesMits — L? :i Lc^tad- 
iwtri way \fi I^Mru ItidSo aL LuIliii in imcb time. Th5:ifc knu- much 
practie»t OKpoTjtnte yoit lL g*\ l 3iy JmLSiSLnff thn ■ ■ Kutiui-hL-t 1 1 jh.I 
Mnnsiuring IaiMCrument jlhjfLfttHl fit Tiih.1 — hy fvmductlTlg l#ll nf 
fXptfjFiicniifl m tlH- 1 1 > attil OLhcr i ' Ir-r u I L:; yixi build villi putm ] fupply' 
Within n If'vr momtlia j-qu CsAli b* tuudy Lit run ycurt l^..m tip-d.rc Tlirio 

Sbup, Jli |hu Ri^l! ms of yc-ur frlasifa aud aciyirijCTa— get jiiSd m kl l^v 

lumiiigE 

START NOW Toward Radio's Rich Rewards! 

MAIL. TITE COTrpON. I'll «Jid VonJ Clit FfclEb LfiUOn and Qiy 
TalitahJfc 6«3-iia.FE0 t illuatrxted! two*. 'Than* packed with fimls abauL 
I-LuiIId, ItJj il S«: tnAPE-IIOLB and letLLTJ- from mm 1 Ltd LildI, go . ull 
cajL knoiv uliit N Ee 1. :IM TuT n-ilirrs. Ycq'EI rnBd. a dfilrTiutiun nr cny 
^.'vvriij — "-Cb-IjO Meilwtl"— il J-liptrL- 
innntfti Kits — KX Tit A JlOlcfiy .Tub 
EbBBtk Yiw r ]] har-n iny (ifc XtOUtm to 
kcciir Abd ?DU r U tun m&ur fa^dnaling 
|ubs Hadln affnr* :in.:b how YOU cull 
tHlJn Hi IWItte. Nu- alillgnltHi^im irLm- 
Jban w|]3 -tolL if you want la JITMP 
YOUB PAY— Mail ^iipon In W fn- 
Telaw w H4» tfld Cm PBLUiy iioaioarJ I 
J, E. SMITH, PhBilifBnE, Dnpl. ICP + 

Kaftl«nar If ad Id lnitkiit«, WatlilnBt&n 

9, C, 



Radio Circuits with 
Big Kits I Send 



a vvr.K iiFTFiton^T; 
C'llECL'lT ( pRrawn'h J’r^^ 
hL'lPrlH.u B i «ir"i 1 1 .<Li ir- U J I ?£ - 
f-r--fir*t d«i«Ctqi , i J.f. 
iTi-airr, d.larao-'dc-lcciar'j. 

1-.I-. iiuiiLp i-E.i o-k-, 

ftiing in li>CJil :.mi diH- 

Ka.n.L -"LjiLMtk an tbN c Ir- 
CllH yuu. L-iiLEd yauxBO-jn 



A .Mi Eir?yAL - GET7ERATOT1 
IJ.In'fc □' TSifcl I >L yi:--iij-m-lf ! Pm- 
Rl^l|illltJd.«-TtaDf£uLiaEC4l ^,lsj- 
ILaLa fur- ’ l:.L iuid 4 .>a.|.HTlin>.’:M :>! 

U Ivo-i V IL L UP b S -a 



Good For Both 



*4 MCI BOOK 
Sample lemon 



FREE 



TRAINING MSN FOR 
VfTAL RADIO JOBS 



blr.. J. £. Smith, P re- si den I H Dept, 4CP 
NATIONAL RADIO INSTITUTE, WaibFnutan 9, □- C. 

TlSiiil isei FREE, ■wic,lL--' , it c^hi.ffnriipiL, j-Hsnr E.oonan nad 

iVi-pBlCtt bouk, JJ W in itiah J-Liiwurdr. in J-Liwli q, 1 1 *iiE muhm 

frill vsiJl. Pk j -»J4e w'rLl-n 1 ]?luLnlyO 



NjJijo. , T . . , 



Arfilroflji 



City. 



.Stain-. . . 



ill: 
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It’s You . . . and the Rest of the Team 



IT blX Li m , ... 

now . . . boring h tad-on through black 
bur.vts rtf All [hat tudi her like a Cajju-e, 
From your prmd^uncl sea t in ih.e preen- 
house, you Can see Ares down below, 
Thai a where the Afst wa^e laid its eggSr 
You're next! 

$0nic£EiPuei h hiodt at it 

Jrdn'E qm'ie cttld wp, I^furlfAttU 
* + , formulas x f . classes all day* 

You ^Ou/drt'j l€t how yvU *4 
we flic stuff fAcy cammed Ento 
yrmr heud^ Bui yun iluck El duEx 
Ytm uemfed JJfiinbdrelicr's uaiijis. 

The i^p^urrcE guns begin to .spin, as you 

hunch duv. n over jrDue becEibsijthc. Cheek 
for altitude! Check for air-speed’ The 

E ns are going faster now, hut you wont 
_ yourself look up- Check for wind- 
drift! Suddenly you lemliia you're dtiing 
things auto mats tally r , r all the ihin^s 
that came so harden i raining. And 
you’re doing them right-! 

In pdtvincad jrcFinnf yn u. got pretty 
cocky. Pilots? Noeigototif O. K„ 

/or tome ffWJ* Hut >-ou'rc 

t liemu n they bn ifJ lumber 3 u rOmuil 
You pack the fcnocii-cn^f jnmekf 

The Lib and Jitiiplittn^ out on 

her target, and Pete CftmCtf in over fhe 
interphone: ”0. K. Slugger. She’s yourx. 
Make it pemd!” You’re [he boss now. 
This is what you've heen wailing for. 
You glue yemf eye to [he sighc, and talk 
into your ihfoat microphone: "Level, 
Peie . , r hold ihM level Borah- hay 400*5 



Fir AMD FIGHT WITH THE 



open. Left a I idle . . . level now . . . leveE 
. ,. . perkn!" And there’s your target— 
caught, in die crosi-hiirs like a fly in a 
spider web. 

You jab the release.. "Bvmbs Away?" 

Now touTc done id The seconds drag 
out . . . and ihcn Bcew, back ?t the taiL- 
gun. yells: "HIT— HIT— HIT— HIT! On 
urged! Hey, Lieutenant Come and get 
ynuf cigar!” 

Well . . . ! Your chest starts to swell , . , 
and then all at once you see lh±r ji wasn't 
just ye# who smeared thn* Naici base. It 
was Pete, upin the pilot's sm , . . Cliff, 
with his navigation charts . . . the gun- 
ners, Jim, Tony, Beery, Lou. Ir was you 
. . . and the rrri of die crew .. . . flying as 
a. [cam , , , 

The same kind of team that frayed the 
way for the landings in the Gilberts T r . 
that cleaned up the Japs on Kiska , . . 
thar flatiencd Bremen and WiJhel ms- 
haven x . x that is carrying die war to 
J apan . . . 

The A,A-L . . . ihe greater team in the 
world ! 

U. 5h army recruiting SERVICE 




ME M OF f?. . . 

You K*n XM ready nnw fnj? ynur place— 
as Bombardier. Navigator or Pilot— on 
this great A.A.K [earn. Go to the nearest 
Aviation Cadet Examining Board . - . see 
if you can qualify for the Air Corps En- 
listed Reserve. If you qualify, you will 
a receive Enlisted Reserve in- 
r— afcUjj— r] jignia - . . but will not be 
called for training until you 
are IS nr over. 

When called, youTI be 
given J months' training (after a brief 
conditioning Period) in one nf Ameri- 
ca's flnesl Colleges , v . you ‘J[ get dual- 
con truJ flying instruction r t . then go cm 
to rijjht months of full flight training . . , 
the kind of training that makes America's 
fliers the world's pest! When you. grad' 
iLiiie as a Rom bard ter. Navigator or Pilot 
— you will receive a $2 SO uniform allow- 
ance and your pay will be $246 to 1327 
per mamEti- 

Meanwhile, see your local Civil Air 
Patrol Officers a bora C-A.P. Cadei train- 
ins - - * your Hj^h School principal 
or adviser about rflCommended courses 
in the Air Service Division of I hi H. 5. 
Victory Corps. Both afford valuable pre- 
aviation training. 

C!4WnM|fl i*tui4n la War IrtuiUy or Affierttn- 
do e -?1 apply > 

/■'ii t hH./nrnufkni F#£>ariJ iiip- .V-jehi.! Arin Tmt, l^odirE 
SVil I Hi*>+e. ■.ep-rJ'u 0-T * A* m#i A Hi.iiLr.n f ’nAtl 

gMnf in altM affter Of lVmtmI fVDd yrerti-HJ, ar 

nr tl«V tfiiw ift«irrui(in* Stntiim; nr, ■/ inufl fri ■■ lA.ir 
A'nr*, .1 Ju » I He Cut ar -LhEMK Ortdfa, *vplv bAKuhc! 

■■■ h i »v-hf pfllw. . -Thii-bd- 

'KEirta F|TI|i! Ttf tLIbdiiVc nr. tii> Eh« uf Llm 

Joint Amy N h L ’F ftTM-nn^. 



GREATEST TEAMIM THE WORLD 



14A 



POPULAR MECHANICS 





NOW Is the Time to 
PATENT and SELL Your Invention 

more thnin ever before, Eh the right time- to p&istlt y-our Inven- 
tion. Why? Because manufacturers -everywhere presently tnpwd 
in war production are looking nhe-ftti to Ehe future by buying up 
Pi-tent right* now. no they wit] have new and attractive i terms to make 
and sell for civilian consumption as Boon as the war la over, Thi* U 
whnt happened during and nf^r the last war. Hence, the emjirt thing 
for you to do Eh to look ahead to the future U*o, Protect your inven- 
tion by upplyin^- for a. patent now fc bo you w|]L he in poaltioh to cash 
In on an outright sale, or un th* royuHitm your invention will bring,. 

Patent Guide Shows What To Do 

Char “Pkteti t Gaide for the Inventor” ani-wEini many important 
questions concerning Patent# that Inventors constantly P*k- It telli 
what facts,, details, drawings, sketch™. etc, ure necessary to apply 
for a. Patent; how to protect your invention through dated and wit- 
nep^&d disclosure; how to do this AT ONCE to safeguard your 
right? ; how Patent Office Records can be checked to determine 
whether the invention is probably patentable before filing fees need 
be paid; discuasra colt* involved and A practical way these can be 
paid as the application progresses. It tells how burnt Inventors se- 
cured financial backings how many simple inventions have proved 
large commercial successes ; how FjilenLH cohering improvements 
also can be profitably util lied and marketed; tolls e^untleia other 
facta of interest. 

Why You Need Expert Assistance 

The Patent Laws were c-np.-nt.cd for your benefit — to g ive you pro two 
tbn far the features of your invention wr-hich an? Patentable. But 
these future* muat be legally and -concisely set forth In tb* fftfrp of 
■''claims.’ 7 This phase of the procedure ia so complex that the Parent 
Office advises the Inventor to engage a competent HcgLsttired Patent 
Attorney. We maintain a Inrg* staff — carefully trained registered 
patent attorney? — expert draftsmen— experienced searchers — to 
verve you. We have been serving inventora for more than 2Q years. 

Take First Step Now 

With the Patent Guide you will receive s!uo Free □. “Record 
of Invention " form which will enable you at once Id 
catnbliich the date of your invention, before you file your 
Patent appli-C&tlcn. Thin step ly-mtJi you pottunfl vet mnny he 
vital Eo your HUeee*fl- Remember— in Patent MaLtera, AO 
TION is IMPORTANT. I)el*y a Cart be COitLy, Mail the cou- 
pon in an envelope, or pttiie it on u jesny NOW. 

CLARENCE A. O’BRIEN ft HARVEY B. JACOBSON 



CLARENCE A. O'BRIEN 
Gr HARVEY B. JACOBSON 



(jet (Thu 

FREE BOOK 



‘Wftrfiiy of your fis *# 1 
flfjiiltrfd Pilent AiLflfflff* 
4l-C Adumi Building 
Washing. ton 4 f D. C. 



CLARENCE a, O&RIEN ft KARVEY e. jacobsdh 
fathtarH* Rftiit Anvfiifi ktFHfi rn UaIM Jlitai IiIieI Diet 

dl-C Adorns Building, Washington 4 , D. C« 

Please Btfid me your JB-Pa&e '“Patent Guide for the 
Inventor” and your aneeially prepared “Record of 
Invention 11 form FREE, Tbl* nqtieqt does not 
obligate me. 



Name 



Address 



IMMEDIATELY MAIL COUPON TODAY! 



City. 



Stab*. 



i" ■" ^ ■»* tpleue writ* pr print pfa inly. } 



MARCH, 1944 



15A 




Offers Big Money— Independence 

The restrictions on the manufacture of elec- 
trical home appliances has greatly increased 
the need for and earnings of skilled home 
appliance repairmen. Always a good business, 
today ELECTRICAL APPLIANCE RE- 
PAIRING is one of the most prdfi table occu- 
pations that the average mechanically inclined 
man can turn to. On many types of repairs it 
is usual for a repairman to charge on the basis 
of $1,00 to $6,00 an hourE Work as many 
hours as you wish— for the home appliance 
repairman is his own boss. Operate From 
your garage, basement, vacant store, etc. 

Hew Course Tells All 

If you are at all mechanically inclined — can 
hold and, use tools — you have all of the quali- 
fications required for becoming a big money- 
earning home appliance repairman. Age is no 
barrier . . , . nur is any minor physical handi- 
cap. Our new course is profusely illustrated,, 
shows you in simple, easy to understand 
language and drawings how to make each 
repair on refrigerators, vacuum cleaners, 
washing machines,, motors, etc- Explains and 
gives you a working knowledge of electricity t 
welding, nickel plating, etc. Shows you how 
to build the power tools you need and how to 
solicit and keep business coming to you, Not a 
theory course but an hones* to goodness 
course written by and used by repairmen the 
Country over. Price of course i$ sc low that 
the savings on your own household appliance 
repairs will quickly pay Tor it. Act now! 

MAIL COUPON FOR “■ 

FREE LITERATURE 

Christy supply co. 

263S n. ChiUiI Dcpk. B-703 

Ch-kfl*o. minoJa 

Incuse strifl mf- Dll hih fuel* iikicoiit AmcrLM's FaickI Cr^wjJif 

Induiuy— Ek*flHe+L APpiUwira HtjaJjinK. 

K Amt- , ... f , 

Aditnc-H . . x + + . + + , + , r . , , . ... ,, J11J±ia±lJ1 „ 



SHOW Mickey Mouse 

CARTOON HOME 
MOVIES 

Leading favorite and every fijm 
packed with lauffhF, Ideal 
/ x? HOME ENTERTAINMENT, 

MMH! 

QET THESE FiATUHES 

ED Ft. BMM SLIP 100 Ft. 1C MM ........ *3.00 

Full Stfl-m AhHdl . . . 1 5 IS - A 

RuniMm) Wild 19 -ls-a 

MScWi Vly Teap L. iijo a 

Stt m ittmr Phmo tenters or Qtd£r rftrm. 

L'tttGiep and jrrtecr on Tfcunt. 

HOLLYWOOD FILM ENTERPRISES* | n t 

E0DO Gurnet BlvU. Dept. 115 Hollywood, as. GiliF. 




to 



u lp eah 




SPANISH 

FRENCH, GERMAN Oft ITALIAN 
This Quick, Easy Way 



ONtV 15 MINUTES A DAY. Kw* I if^d 
lAimiliRC fnr belter tiuKlncjp nr ir^ls.1 cmsltlinn^ 
reud furt-fcKri I wuktj ru;illY eiijuflf triTCl. Sp«iH 
liftc H ii-mKh? i II PI "hy u-M*nlnr ' to CORtlNA 
ILKrO]tSl-9. f.HRTTi ijnLrklj. rink iL linjnn nn 1 Iuiiij aniii hni«l CofLIiia- 
F'Iliii: r MfllmtL E-lidikix (or SO VEAILH. WtiLe ludnj' (or r']tHt£ buck. 
"TIi* C&r( Inu ShnrL -Cut. " 3l«W ]am£Ui£e iiitettsiud JJL 
CO R T I HA ACAD EHY, Su Itn E4S A. 105 W. 4-01 It St.. H e Y«rh Efl. N . Y. 



ENGINEERING 



1 IMDrANA 

f TECHNICAL 
1 COLLEGE 



DEGREE IN 
27 MONTHS 



Con rsnr- Ln Aeirmniiincal, Eltn'cnlnl., ClvIL KJ«’ 
1rk*] P MFcIkkiiLci], lullI EL.ii.lu Eiij; Lricciaii*. Ona- 
ytkV Luiji rvd Ln EUiihLi mU Ut-ufLiJiL- GfrvErruacciE- 
*pprfirm| Cfrafiriil af-ulw-oi pmrs.ri. P^d efloredt 
ii l [ l! i u u l aiJlIdJ plwL. Lew luLtlun. Lflrjy I iliEu- 9 - 
IrLuJ ccr lur, OnEHircunIlT In earn part LIT I IhH ei- 
|>lils*#. Euler M lf. . June, SupE., Dsn, Ci-lNlOR. 
5-3-4 E. Waihlngtart Bird., Ft. Wi^n* a. l-r*d. 



Free Book 



MAIL 

Pn*t*l 

TWII3 



mount biros* animals, 

Tf« ntBi!, ICxTl^ln- TiSldmiT. Til! 



FISH 

'.WJI 







K W Mm* 

IN .ITJ . 3-Cih T^Kidi rWLtf , Dtp L. 33 J.3, 

CARTOONING 

PAYS 
WELL 



7.-*f!uafYir Iminic-LI-UTi "by n nntlim^llr c-jt- 

ei km n*i mulcra ii Piusy to Irnm nt l^imn. V^e\tw r^r 
iJhLplu nf 1 1 il eouFsc. I^Lliuc ntDlr 

ftILT IDMAL BCKOD-L a* CARTOONS HQ 
433 F*nkon piiin. eiHw*iiftd 13, Dh.o 



£/?orf-£ttf Mathematics 

COMBINED WITH 

Practical Mechanics S/mpfi/i&J 



NEW 2-in--] retLiliiix rouraa! Now ytiu i^n |r*ra 

ckip Kiwwjir, K I : I L C 1 1 r r. rn j pr.«1#nn nf rnEciilflUon apiwl 
i|N‘ ilr Lltimpii. -ni|isairi, arni'j zbinli. 1 rr.urlir nir.rli"nr| 
111 il.ixn J.rjirz. *oi»v tru.y in midLiplT 4 h'. A 

n-ibhaul umr «id-riiblriniiJ mulLmluuilar.; ..si. I |.- n i .■ 1. 
umnr nl rtpirw I Ml llihtlilru irrtluJ. Lmra 

UccHpn«Ff,.lid[ r'll4. inSrrC-CTinM.K^BrkLhmi, -oud n>pu- 

. WtP r-^i- y"Iv=.E ■■im.ulrf* 

■t* SI P™lT"«l HiElcfi.rLlt'M rtf ri/jtuL 
A mm* WltA Your m ■ ¥ lc- La ■ mrnbi] 
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C«rwipl«t> daEiilf . , r null' iwiin TODAY 1 

■ _ — - — — — — — — — — — 

I HF|,dr.C»,, 331 t. WJ basil. Dc-p-t. C-30O, ChiCfeifB I 

I \‘\™vr Kid drt4 d*£u]i i.'l'l-iiL ".^liurL-Cut MiLhnuihd | 
| i.dlI FTantifpJ U tvhpnk* "rllnDLirie-L" S>1 LiblMltioaL 

ihiM.,, 

F Addnu . . . ... l* ... ■ . i . 
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POPULAR MECHANICS 





How to Make YOUR Body 
Bring You 5 FAME 






a/ tirauf / / / H \ 

9 V V '^r W 1 ™ _ - - ■- 



I KNOW wliat it means to have tile fclud 
Of course, you wouldn't krusw it to Luc.il 
<mc* a akinny weakltnff wbQ weighed 
■shamed to atrip for sports or undrew for i a* 
el p^cijf ipecLmen of physical div^lupment that L wilb_ rtm^lsiifUly 
self^-coTiGdeufl and embarrassed. And I felt duly HALF- 
ALIVE. 

Bui later I disce-vered the secret that turned me mto 
H 'The World's Moat Perfectly Developed Man," Ami now 
I'd like tn pirove tu you that the aarnc tyatetu can make a 
NEW MAN of YOU l 

What Dynamic Tension Will Do For You 

3 don't rare how otd or yo uns you sire or how 
ashamed oF your present physical condition you 
may be. if you can simply rato* your arm and 
flcjc it L can add -SOUP MUSCLE to yonr hinepjfl 
■-— yoa d on each arm — in duubi e-Quick time - 
Only 15 minutes a day — riGfht (« your own 
home --is all the lime I aak of yn u! And. 
there's no cost if I fetS, 

I can broaden 

strengthen ynur bjirl . 

wholr inti^uJar sy&tem INSIllE urid 
OUTSIDE! I can mid Ihflbes to your 

cliotrt. kLvp you Jr Ybrallfca grip, hi akn? 

ttiose Legfi of yo^ru, Hike and powerful. 

I CILIL Hhai?t QaW etreufdh WUy your 

nii] backbone, Corine shoe* Inner 
srRauH, Jl-hIen yuu i-runi your body *n 
full OE pep, YlSOT anil fed LiLi i>:i>:l i'<:l 
vitality that you won't EeeL there'll 
even "atannUm loom" left- Eor wcuk- 
Hh 3 b and rh.nt Iniy fii:c-liri«! IVelOPe I 

i^rt thconpti iv i til you i'll h«™ yuur 
whole Triune ' nipu-Hufeil" to a Dice 
new. beautiful suit of musiupL 



r ir flliouldera, 
develop your 



Only IS Minutes 
A Day 



Jto J, iJV' 11 Amla" nr W maybe?.- H 
JuFt toll in* where you want nuud- 
hOJljCi Oh’jWTT fill TmiMTlfK. Are you f-n I"- 
[Liiij fliLliby V Or Bh-UiEijf uiuJ jtnwfcyY 
Atr. you abort-wLndcd, peplrsff? 15o 



y ou hold biipk nnd lei, hfLISkTS- Wftlfc off 
with rhe prettiest gcLr]«, Iwtu jgltf, etc.': 
Thou nrr3tc Enr dcLuil.^ a boat 
K(zf}iir TcHSi^rt" and learn h<iw l can 
make you a healthy, ecmUdeut. power- 
ful HE-MAN. 

Tin-itoa.” la an entirely 



NATURAL method- Only 1£ mhuna 
of you* apare t>me dully i* enough 
iu show am.n.iLiiii mauls* — and ll h 
actually fun. ,L ftyJta*Sc Jtnrtan 
due* Hie work. 

‘■Djmnmfn Tendon -*' ' That's 1 lie 
tic tail The Mcntlrui natural method 
shal I myHidf developed i* ebanv i- sny 
hdicty Cram the amwnyp, aWray- 
i-Ill. fired we?kllisg I W|U u L U In hii- 
prpwnt .snthftr-Tsian ]?hyErUiueJ Tlion- 
Mi-iMti of other u-Slowa *-c- bocomlsiK 
Rinrvoloufl physirjil s&ecLTnoFin— njJf 
wuy. I psve yuu no jjiLdsH'ia or -ron- 
tTsptl^iiM eo fool wIiSl. When >oi| 
have leamcil iu develop ynnaE* arTemrin 
tbroUKh Trntimr you 1 -im 

IiluhIl at a^?l^rtn:E ra. \0ji 

illKipSy L|l iliSM: the DGK.MANT 

Tmj_H!lO- power bn yPUT own InXlJ — 
watch l\ Inrnrj'LHe and muldply Into 
real, NuLid LIVE mUSCLEl 

My in rfh hm! — "D ynoitllt T’Ct^fe'! 11 
will turn l hi; rrlch [or you. NMrAnrjrB; 
--^very esenr-be La praelknl And 
■uau, so o-JiAr 1 Spend imiy 3 5 ftilauli-- 
;l siuy in your hvcei 'hoTne. From ike 
very uEnrt you’ll beualnK l3Ly Euethod 
or '’/iyfldhtlr AlmoBt uncon- 

arioodly every minute nl day— 
w-n.lhSPC'. twndhLji over, etc, •• 
BUILD HUEiCLE apeI VITALITY. 



"I v-crlosfitflti Health 
and Strthgfh" 



FREE BOOK 

lil If I tJilk 10 y&U in Btriusht-bara-thr- 
Hhoidrl*r lonEUiif^. Paafced with Ln- 
BiwtaUoftal pictures dI tuyseli riiul 
pj^ils- — fff-llawK wIlu bficanu; NDW 
MEN In atrenfllh. m T way. L*l me 
«hnw yaii what I lielpiMl TH£M dn- &E ,n 
do for youi F«p a i tnri u Kftd fo? 
Indiiy, AT OSCE, CnARLfe ATLAtS. Hep 
Ennl 2 Sid. Jnlrrct, h>W Vwrk 10 , N. V. 



Sppn* - ■ 

ACdE#* 

Cll T 



l.nntvE -rkif gtiMib > 



t J 

jL'JW^ if und^E Ifl Jwr jL 






Holder nf E5tle F 

J, Thfl Wnrlrt'E 

Most Fi'^ftc-tly- 
DeV(lnj«ft 
Man-" At ho 
lriok.il t n d ■ y * 
frtnn nc-tianl tm- 
Lu-iJCkod jsjl&P- 
abot- 



atlas. !>■ jit. 8Cr 

Stmt, Srw y.irh lfi, V 

pwirti , drN-i«rr hulM r wii1 

- f p IidI Lhy. amLy U-h '"J Imf. 
ir Isrt "EsOTliusLinK H#'"Lla 
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He MORROW ft BERMAN 



1 35-V ALBEE BUILDING * WASHINGTON S r D. C. 



, pn* 111 * 
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dut&ltfoat/tf 

'PROTECT and SELL 
WOUR INVENTION 

— 1HODEHN BIISIIVESS WANTS 

^ INVENTIONS Practical add 

novel inventions are in big demand today. 
The opportunity for quick money is en- 
ticing. Sales sources are many if your 
invention has merit* But p be sure— before 
you place your device in strange hands — 
that it is fully protected. A United States 
Patent gives you this protection, The first 
s£cp toward inventive success — always is 
— and always has been p the application for 
a U~ S. Paten L There is no other way Jo 
protect your invention in accordance with 
the laws cf this country. 

MAKE THIS RECOUP NOW If you have an in- 

h-rntlon H and wiah la secure it for the future,, act at once, Have it 
dated n&w and yneordtd in uur office. We will send you this FREE 
Invention Record Fuem for the purpose. Fill cut the Intention 
Recurd Form fully dehicribinir the nature of your invention. Male# 
:l sketch ®>f iti main features. Midi it fo ns and we will record the 
date it wna received In wr tdlw- The earlier the date Uio hotter 
your chance of cuiidiutln^ rival inventors who may lay claim tu 
yuiir idea later. iHm't dcEay a single tiiirthfo in taking this im*- 
jjn rldnf Foil i* whole /ai fore IN Ely 1 -dA'prntl upon U T Mail the 

h’-:i rj jii - i7 n /Or Our PHE K JarrLiri run Itrrard and New jPff.RU 

Book today* 

now WE SERVE YOU AS REGISTERED 
PATENT ATTORNEYS The tr. 5. Patent Office 
s-tronnly recommend* — Mnl™ the inventor is familiar with auch 
matters — that ho employ the services of a RcHLHtcred Patent Attor- 
ney in the preparation of his Patent Application. We «re Rck1h~ 
fored Patent Attorneys fully ^uiilified ia represent you at the Pat- 
ent Office We have hud Inna experience in studyinR hundreds of 
types of inventions. This gives us the ability to judk r e your Inven- 
tion ilijJ to dej tribe iL accurately and convincingly in technical 
LiLiijfUiL^c;, It jRivdt ua Ih* peTceptlcm La center argument* upcm 
those details af your invention which, m mir judgment, will be 
Looked upon mo&E favorably by the Patent Office Examiner. 

Mall the coupon today for our new FREE Rook, "How tu Protect, 
Finance and Kelt Yuur lnvcEiEi^ 4 " and our FREE Invention 
Retard Form— maybe this step will ji«vc the way l» future secur- 
ity for you and your family. Act Today I 

We paint no glowing ro^id to fortune— frht if yea fiorc an inneu- 

h'fm P . , if r£ nrriTJ n dt jl r:rdi! itS H' Need . . . if the JS« H-CpTiif nrrr^fif if 

— we can tell yuu It may provide the security and benefits you are 
seeking. 



Potent ^fforncyr 
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PLUGS INTO^ 
LIGHT SOCKET 



1 'li-lnJT,- E ■ *-: 1 1 - 1 II. ml Ivr^l-iL Att 
optmifHi from 1 10 VOlUV A.C. or 
D.C. current 9 *rnv :ih -n-lliur W*W' 
■5 cn SUstur prlcc-il; tcnmiHS l™- 1 - 

li i ■.- Vi ■ J ■_■ l L tlC-bE W VellL 7 >U i*" l-POUd 
Ifir Nirt a kl)T WPJdflr llLkt UFC 3 r*r- 

1 i>mrf, Llll u-. i ii.il L/ urn's ^LhivJ- 
-. n r - 1 n ml i'iL i-^hIk—- ia.ih I / L 0 ” | 

, f :. .1 1 :'i .■ :lh" , However. itnc tn 



^CARTOONS! 



II- ■ I ! ' • n "l V.-iOh v DU J34JW K> CREATE! ■QUiqESJIL . 

• D«m» - . nijr PH 1 .LJ On- iw * 

Tt ll-kM-IM *EL> j 0 if r &W IPIUitr*fci*rt(- A LI Tee- 1 

&#lii *nJ far JVn JrtiVli. 

RATE HlfflHS SCHOOL, Dept M h Box 1 Z 9 B, CLEVELAND x OHIO 



INTRODUCING* New Victory Model 
AND I WELD ELECTRIC — 



I MU- TWl* Hjiliy an- :-> II I ! = i L l H.-' I 
■a ill, (lu- wEilgrr I^JiLm-iLCL'.-d 
HOt 1 ■> | iiiriL aiat, ILi'iiiiith ff-nd- 

crs. onto bOflLeij. ru -hP-i.HVffi, mo-* 

Clfcl nniy T'^rlJi, -utr. Tali' VSrECity 

M-Idol Kandliwrlrl ;• i:yivhuiH iih 
jat-L oparntc rij;iu fm m. likhc 
ikil'kuL. Tou'll fllld a LhOUMpnri 
41'i si far vfrICer JiriKimd 

J-rtCir lirtTCP, Rnnisr^i wnrkA IkIJj. Afcbfc III CIAIURTI; f*r- 
carifP, Jt-nalr MtinjK. tan Ulwfia: rnwhanSra-, krivriifars, 
t-LUiailic-l-H. f*MiLarA, iLC- Onk'P J' Li-Lia-rs*- Mi-fltL 1 



dnndkw4ld now. 

PFUR in Ufiurv Wt H ll rush of* 10 $’0U n-H'n mis-, 

ACilU flu mWBtl null IW iin«f Ti.ir< liinH, anil *p| — ■ 

with. iln-r rxrrnllah -nf a 



Itc-Lmc-t. op- 

w «Ei5i'-TTji itii in, nEiij mi ncceiinry ports 
Jnr iTid n Hm-s-If ijf thicii* i>.<i ■ L 'iprdi 



Inn ^ 

cti <yur marie tvfT?e*ie hp*-, l"^v iH^imun imly II -US oLok a Lzvf cents 

E L-lJfO. [f + liM dclltfllod rc-Lum VlClory Mod*L HuodiH-tliJ ti. S clav:; 
in rcra-ipc anil nsotuy paLd lor 11 v-ilJ be rcEuuUud pruui:iEly. 
hlh SrtQUr JHtdvt iww. 

KUMFY PRODUCTS, Dept. B- 202 , CINCINNATI, OHIO 



ip 



GET THIS 



TRIAL LESSON 

Send Coupon 



STTDY AT ! l f>M I> 1 -r J- b.U MiX Al . m L :c ah I 
J.. ■I Jit: L EL KAftNlfiCS. dl yrjajn exp+rl. initrur - 1 
t.> h- >>vrr 1 U 0 .DDCJ hiUBJenui ebroj^i|. JJj.Ji. LM«ren 
■mAinl^i:, All fdrn-irli rd- poyirtL Bod 

i&T I-TlILC 111 'OK — ‘J rU.d ].i' i !_ r i- ■■ c , i.cuJr i-.” 
AMERICAN EitTEN$IQN SCHOOL or LAW 
Q»fiL LS'J-.HI « EjiE H irmrt %t. LhitdgO P IIL 



Get ready for a peacetime career. Look into 

the opportunitifei in Drjiftin^. Read the warvt-ada 
for proof of the urgent demand for draftsmen in the 
aircraft, machinery, electricid ami building fields, 
The draftsman always eomes first on any new 
project in industry, — in peace or wartime. 

The Draftsman — “The Key Man” 

No neTr machifiPfl CAn hclnji]!. no airpliinc^ wnuf ratted > 
no bridpra ot biia]dingB ercct-Dd,. no ehipFt OT subnotirjm:^ 
IfiLmchfid until t]io draftsman Klls dOIB [>] tit C-d Elia wwj^ h 
Real insiriEdiatE? tipportunilicA csist m I >roift Enj' — thd 
prufciialoEi upon which llL 3 q-oustniciion is vitally de- 
pendent . Druflifi^ is ck-iin, iuteresiinc, w^EI paid u^ork* 
Jnvcatigatc today whut Drafting off ora you. 

Learn in Spare Time, — at Home! 

(or Pt ifie College in ChicSE#) 

VlTth our easy etep-by-atop mrlhod fond fJu («iJj nuu fumith) 
]r J (Kll t'liii ]<- 3 irii ui yttur MJIEIPL- liliii 1 lit SlOIKIO, 0 )tivi(inLfnt tciraiui, 
Nofr tlic tinsc to propdre in. RrnfiLLiki* lur fH&c&lLvnc oppo^ 
t unities. Woivd tlie eciupon ur fi |> 0 nt card for thr- Trial 
ahJ comiJoto inioimatioE^— oil FIU^E. 



TO PROVE TO YOU bow easy 
it :lh +.ci learn Drafting at home by 
the Chicago Tech method this 
■10 year old technical college will 
senfl you a Free Trial Lesson in 
Dmflin g. Xo charge f or this Les- 
son now or (atcr. 

Mail Coupon 
Below 



• THIS AD IS VfHI f 
ADDRESSED TO lUU! 

That idea of yours may mean your for- 
tune; don't pass it up! Thut new shop toof, 
household appliance or other meehenLcol 
item may be just what the pait-Wdr era 
waftli. Your idee may need development; 
perhaps ll J s ready for patenting or manu- 
facture, It mokes no difference to this 
nalionfllly-known argonkiefrorj, With ample 
Engineering,, production, financial, sole? and 
distribution facJJfclies looking fat Ideas far 
manufacture and sale in the post- war era. 
If polcj-if on your idea hasn't bean- applied 
fof H have it witnessed and then write us 
about it completely or with a minimum tf 
da faib os yau plaase. Cut whatever you dft, 
DO SOMETHING abauf that ideo! WtJta in 
confidence NOW t* 



P.O.BOX 217 SRC TOLEDO. OHIO 



CHICAGO TECHNICAL COLLEGE 



d 0-Mi Tec.lv. Bldg,, 3frfl5 S. Michigan Avr. p Chicago IC h 111 . |5 

I Tea.— Elfemie aend me Fh'EE Trial Lesson inDUAFTlSG j 
; □ AErrmlt Oraftlrat □ Mac hi n# Prifllnff ' 

!i □ Electrical Draldn^ ^Structural Drafting 

| P AifikltuKiPAl DfiltliiK G BUilCHnfl CcnttruElJan 

I 

J Addresj..— 



ChY„ 



O^xiilpatEnn 



uuuuauuuuu A ,- r e. ,. U . UL . 



DRAFTING 
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THE GREAT FIELD OF OPPORTUNITY 

PLASTICS ENGINEERS AND TECHNICIANS NEEDED 
IN NOT ONE BUT MANY CLASSES OF INDUSTRY 



• Leaders In science and Industry have long been saying, "Keep your eye on Plastics.*' 
But now the time for action has arrived. The future of huge possibilities has'already 
begun, Developments in Plastics for hundreds of wartime uses have set the pace for 
revolutionary changes In peacetime production of thousands of products. 



THIS IS YOUR 
BIG CHANCE 



Today there's a big need In vital war production for those who- 
are trained In Plastics, From one to a hundred articles made 
of Plastics must be supplied for every man in our fighting 
forces. Start training now in Plastics Engineering, in spare 
time in your own home. Fit yourself for a responsible, well-paid position. Help 
to win Victory. And at the same time you will be preparing for even greater oppor- 
tunities when the war is over. 

There is scarcely an industry in which these so-called "miracle materials" will not 
play an Important part. After the war many old materials, methods and skills Will 
be replaced. Acquire the all -important “know how," Be in a position to step into 
one of the key jobs. 



YOU CAN LEARN 
WHILE YOU EARN 



Turn at least part of your leisure time into money. Qualify at 
home for a larger income in an interesting career. Build 
greater security for your future in a vocation that looms large 
on the horizon of the new industrial era. Hours you might 
otherwise waste can put you well on your way toward lasting success. 

It’s easy to find out about Plastics training. To get details and outline of study pre- 
pared by specialists, and about the school that has. Iielped thousands to success 
during the past 46 years, write us or check and mall the coupon. Send today. The 
sooner you take this easy 

n l*E - STUDY TRAINING SINCE 1897 



>' 

H 

u 

LU 



Take This First Easy Step 



CHECK, CLIP AND MAIL COUPON NOW 



step, the sooner you will 
reach your goal and reap the 
rich rewards. 

AMERICAN SCHOOL OFFERS 
COMPLETE TRAINING SERVICE 

IN MANY SUBJECTS _ % 

Vflil Who not completed hfcb £ j AMemCAM SCHOOL, Dept. CMS, Droid at fitth, Chicago 1?, Ill, 

school or have missed v^uLiunnl trnici- ■ IVDAetif rieiiBe edthS FllEE and pwtpild, bulletin and detallf 

ins in atj 4 who eanunt spare _T \ Cf 6bo Sufejmrhi Gwefcod-. 

time to Kn nwuv to school earn Complete < I nPLASTICS EPfCR H Accounrinft and n P F(1 !* tnft and Ete»lfln 

l our education In jour chaise of many U I □A?'hi1^"uw Cl&>« Account In a gEUdto “ 

subject*, flOwral of these are listed in. — i and is m i d urjt tor Munuficfujin^ □High Sclraol 

the coupon at right. -Check the subject J GjiicticAl PlumMat gjjf 

in wliirh .nu an- inle*-™trii All In v^ur LJ 1 O A,uf omoHw * □ PfJvflt* S?rrrt*ry CShluhuJIdinft 

m which 701? W re mttrtaUd. in yfljr J Enftlnrerlng DDIeieI Engineering □MeehttrtlCBl fcnft. 

iiame and addresa. clip and mail the ^ R uAiJarinn L^raftfAtL □■Suivfiyi.irLjt ft Tnpo- □ p Muijiijiu-m-ucit 

mOpon. today. ^ w n Aviation liraphknl Druftlnfi RTOOL MfilGEntf 

□. ■ □ Business Mfi.0 meiit 1“ Sheet MtiaJ □ natter Farc-mittnalilF 

J dRaJIvrny TraJuInd Pittern UraftlaR LjM u'.'h I uv SitUp 

CLlKTflCRl operttlanj 

Name Occuprirtpn 

jf ddras. . 

Dept. OteJffil at 5 &lh Street, Chicago SI | Ci w. — * Sw» 



AMERICAN SCHOOL 
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GET THESE BOOKS --THEY'RE FREE- - THEY Till VOU WHM TO DO 



1 




YOU'VE NEVER HAD A GREATER 






/ 



Wi 



Many Patenls.Jf Secured How-Have 
3- Fold Chance to Become Profitable 

Do you realize value of your InStor* 
sowing uf tinn?-floving device . , » your 
iuiproveikieiH on ll machine . * ■ your gadget 
that. does hoait job beller or does n job 
unUmuMically that has n^ver beta done 
LeloreV Man— then tliink iliij over! 



HOW 

WE CAN HELP VOU 



A fchfir&ipqMy trained etifl 
hnrii at Yittnr I Ewans a 
Co., r ti mi ptl e ii 1 1 y takf i 
tarfl if nil Hid detail* tQf 
>041 , E „ « uratedun': fal- 
iL-wtd by man-* irtwpfliwt. 
Th* lA^ertenta «r nils 
H BIT It your □siur>nrr: that 
VDur patent application 
will be pr(pdr*d in th& 
praptr manner Anri suced- 
Iky pushed 1 «d a fcnclusLcn. 
Wf-'ve served m-fh like 
you lor ntarly fifty ynun. 



NOW It- Hu iLma to bene 

IDMT ipiHJttitlHI pTtp^rwl 
uiul probf-emtod Imcauki 
A iijeMcui njaiLuturtiiftTfl 
planning t U r i T coniLnK 
lieicuL I iug production w III In 
IIil'f am mlL-prudiklnit H--0 
Asia. Thus — if kjoit Inven- 
tion ivlit help VvLn rSio- uar, 

.Vuur GOL'i.-rlHiiEht jiiu}' n.dtnil 
it. Or — iffn? oj mure w*i- 
U r n q rl majinfucEureri mar 
uao it. Tl-iuik — tthvri Heard 
tWle* — M 4 lk? bppflPLUPSUhd 
rnj y p-r? xtnL 1 li q m a I ifL 
]"tpii if ji'iiUT Kemoilkiin is fur 
JrtitvEJirte uaf- pfci]y — DON’T 
WAIT. t'atfi I II on (he 
jiinsnnr, iraTf -nr ' ' Piwtirar' ' 

Tiling I up. \T IT ATKV EH 
TOl’Tl INVENTION — 

TITE HE IN NO BETTER TT^IE THAN THE PHSSEST 
TO VO BOJSETIUNU ABOUT IT, 

get these f jjoKs^rwfr^r fffff* 

THEY TELL YOU WHAT TO DO 

TJicf-C 1 two hip hemtos— “ Patent FrotnUon 1 ' and ‘■'WTlcti and 

IIm'f Ihi- Kl-JI Y<iur In vuii I Min'" Iiiivl 1 hL'hml m js i 1 v LlivltiIIlii A 

so ■iifrii'iw, They can Iiofp you! Hlmv-four rnsr» uf vci- 
iiuLike h ii C t- ri i n l : i 1 l miu\ i.: i ■ i ■ v> i • • - ■ , well 1 1 IuplI rated. S|i5iw di'- 
[iilli of 113 Mcctiadilmk hi'jv-i'm«>ihLh. Tiny n ■< i ■ ji r Iw Jufli 
jeni ncxHt Lu cornr.'tulf your invention, 

IT&r the coupon TMOT.V— wlillc U'k ITwJi In 
F"'T n .in.J- Wy'PP niHli tin- I -.ii -li - tu J4yj. 
U'-[l| fpi-l' "IVliU MIT isHT 1 I iVH.'l jLfcl.-lL 1 1 tunm 

1 .hni vi hi huipi ,/iai »•■- NiI>li t-ij your 

success comes to 

THOSE WHO ACT! 
SEND THIS COUPON 

TODAY— 



Victor J- EVANS & Co. 



I Replifereif fotant Attorneys Ear Hearty SO years [ 

1 B30-C MERLIN BUILDING a WASHINGTON -6, D. C. j 

“ Plcniw- itnd. Tni your hoolio ■‘■‘P^t^fii rri-n«’tLiin'" uihl "Wlitn * 

■ ai'.iL Hu\v Ui inL'U \OUT Eeiveill lun 1 " — il Ml I ii'i| hi.-Lii ilL "li vl iLt l .l u R 
|| uf IiivktjlLLii-il 1 1 ruWrm E v. I I Iji. iI L Cure 4 jW ul.-Li |; uL jui.. 

« a 

1 X III IL-0 . .Lit..., L.J L., + ^.^r.WT.++..i | 

■ i 

| .Ail.jTI-hH r . . r . 4 . + . _ , + 4 + + ■ + + * + + . j + - ,._ r ., Tr , TT -., r . „ . ■ 

B J 

J CltT and Blite. * . H * ■ i ++ , , ■ 





Loatti J.I hviuv, tit* KAftV. fi-f'l KNTtFl l‘ B iLn.i INEXPENSIVE 
Wiiy. Otlf ennm^ roverc A]jL [ihiuc-s of F-r>uli.ry i rt- 

fiiUdJjijS pkaLi - fnr buildlik|£n. bhufrlliklE, batekintf. Ci-iklkvif. 
junjL i.iik , E-nponLu-J nj;. nuu ki'ti n^ , jsiLijcLnR-, rvinhiLlnp;, nmS 
rnujiy ■‘nliL-rh. otc., un pl.iru^d by Jlnrry AS. Liihuhii inmv'.' r 
Kimhht I '^liUryri; an lor lli u Dili Led Ijli .lcn D>.-[inj Lei -'HiT "f 
AgcLi.uliyeo. 

In tl.L^ paJBt tivHjntr yraj^ r wo hava liclpcd tlKhUHiiiKtia nf Atu- 
tkc-nla lu c-ulubliKki EK-uUry fiirniH. tn IhurL'-atir [iruijLiB! *i« i. l h- 
t;i | ■ 1 1 :-!htI 1 1 1: i9l L.*-, Eli iVDGliH] pUftiLliiQ:! Ill 5 In- I ::.LIi j" Irh'.i ILi' ll l 1 :l 
t>t Ihfi Poultry 1 1< >i J i flt.'W, and cuauv janl Lu unj^l" A ihuu]]. 
pruiiiL-iiblr. 3 np£ 4 «lknF [iliLnt, 

'Lliu tioviirmrciU n^'cdi yo-ar lirlp for Ele liupa roij ui r>.- mtJi L j, 
fur f h HJi iSiry are! rjfK.i- Rwi'y, Wlebiupd^ 
w 4 l|lcvieL l!HNO.l'HMi,iJlJij ojetra ■: l.;> kcnn Lhla 
yi'rii. L-ilcr 1 m . 1 culled for 4 hill ion j" uund j j 
nf i Jiir ki-n ftw- mtat 2 b % jump J 

o'- L-r t.« I J ! AlMk I-nM i- | iij r liLril— , 

K rr r eiii if lt OEF:ll Wc 4 J .ill 1 l-.li li y u U ttjHJ 

i ; AX V. ^.c: IEKTI PI I ' , and P HOF IT,VI! L.}' 
v."if lu uws-lbt tUlK Pf^ffhiun. 

YVfi.L- 1 -TLiijAY Cnrcfltahiir "ESow io FIiiIb* 

I’-ir.i II i">‘ FOP rrodliN." it TuJJy ls.|iL:iiii.i 
r-ULirhi'b nnd cuky pinyrnc-nL plan. 

NATIONAL POULTRY INSIITUTC 
DfAt< so j. Ae»ni bmtifi H* r. 



LOOK! Baby Chicles 

THQUSftwns tvriniV all w r a h . i m.-.i i.ilsJlsv a ujiil 
Ii. -IV lifL^I^ 1 1 ■. luLii Ji:iti y Purk!!l3K mid tkickcmU. 13. TI. 
T --N-i i 1 1 IJui-kl li >l; r, H ;-:i:-Lu I l.ils-v T.irku'i ■ ’l^qLjr . 1 riri'.-l- 

vn m UTi'iHiK Ciitak'K Jn-v . OJ?DEEl NOtt. AQiKl- JtIO 
jiu.Mi.-y rxihiiin X-MIOP if L ALHT CmCKt. 

N A SOB M ATC H E B I E.5, 0 U". M. OAMBITR, OHIO 

TRAIN 



Results GUARANTEED 



' buQ>3. ftltnrilAn LIk n>:kl cr«.i=.r— nol with >lnpSiri Imnni— tui 
Miiiii'l. KKiiElh'.-ALly rnrrrr l LlrnC knH ffWfl furrurt ind *tH4hjl*4r 
mAmimaiimm ramj^H «auI k-rck-n wlqli re#Sl kk. W r lb# T« YOkr Hnnfc, 
Filfill. ^r r.L 5' i do unv cr IT vi«n old uiiIef> lif-ntil hy D-TId h 

PERFECT VOICE INSTITUTE. Hudfct im. EA L LiNb It, Chiuto, III 





male? H .xni mnn i y I Nimv Tth, 1 n luertTy in vkiiifwr^ 
MPfMmcin -proof. New homo r- m .i y Hnk ijs>r U'ouro* 



Get into the BAKING BUSINESS 



^bWoUB.writcfor I 'IIEE lUi; iK\ 'l i| -fta rl u'isc ii’-^-Tn Bator 
Hat krai ■attufl S c^a-;, ms ™rtichi-j. 3 n. d*p-t P i-iiS, chjeuyo-- 

WrLEO fiir Iny iVi'n 31i - ill , "ILihiV Lu BceOJH* 
u ii 1.S 1 1 - r t l n enni jn.” which aluwi wiiat cUi- 
'.j:i Imwc Jm-i->.-ii i| TL:^I m.->J l-.v EAklji^ r ray CJdujnc. 
L'nfluac IDc £cr ui:u uf any I'avurl Le l‘‘» n 

Painty aiKl J^ur i .pais-ii w||h n Iji.-nniMCul Sour- 

iRiKd lilriJI wrtt(j..is eyn p f-pN. WrLtc today. 
T. « r TfWIS, Bn* *!>K. ChJ 1 1 1 collie, Mtf. 



MONEY 



PAINTING 

PORTRAITS 



# Nn previous trnlnlnsr cr LfeEtnt neeoMair- 
Untijuc HIcubTl fipRicvn 5vnchc5 you, by mDlt, 

Ln 1 I Kl mji Sc,, nhy-Lu-fuSau* teftidiU. Li i hiuJ.l- 
cxee-llTiii, riiimuii and olL ilkmciuiE. DcEallrd 
ftiiiii^rH-* ivt *v4jey at*P, S^hl ttm 

b*uk tedoy. 

STUART ial Monuif^unt ti rt It. iflfTl . 634. Ifld lanapc I ll 3| Ind. 
STUDlUS, F' 1 -naji-u jhtwL 1 * 11 ? Firur Imhi* wnd mj 1 l! n.n uf l-THHOKia. 

ATdrxrf . 

Blftet 

City Xtni r 



22A 



POPULAR MECHANICS 






At "b-TH-nr — in your sj#n tan u — y*iu 6ft real R ad a e « pm rr< ™ * ' lh t Ii ™. 
many Radio parts *nd«ib-mBrtW§^ lfcFaraafa handy BLxi System 
dhniflitos Duiw^uy iMdawial wat ; the cOftTEndept dip ■copai wIwM 
a jjreat dcalaftlme, Quickly build. Radio tiitULta that wcrf k, EiSKTi- 1 
bisot with FU*t£Hd«tjre Cell "MagEe^ and score* of other fascinatbig 
ptcjecte, Little wondEr lewnuis Radio at honu; La so prrmtlral .. r 
efrrefcLwB and so mush fua— with thia fascinating,. DeFitrest’a ‘Rams 
UbottfflY.V 

YOU ALSO USE "tEAJ?N- BY-SEEING” 



Think of tha pleasure as as 
tbn help you can pat from Qo iwe -oF 
this Eeniupp DiVRY Motion. Pic- 
tare I'rnjnfitiw and eititlng KiuLio 
TRADif^G FILMS. YouTNiWy 
tm mirptiBod bow BOCfi faacer . . = 
easier r , - hojisn moylo <sji help 
you uradurstiad Radio, Here’s a 

prrfrrreil training jnrtbbd of to- 
KKirtew — ^birrj (odflfl. 

EKE the jn'fpuf'iptei 
if hai ytili'Tr ^npnmtf — irt. 
aciirnt k ANIMATED! 

Feat Lnto moving patia 

othBl-wiso bidden TrOlia 

Lbe eye, You art this bd; 
Undii-r-Lt-BLELiniEp Rj*J=o wl- 
Y nil t ag* — C KeSiiS Lvtly 
urith DiFOREETB. Ro 
act now L Mail the CRJixiti 
today! 



MOVIES 




haw DaFflf Mi's FsActiutLEiR 0 HOP-METHOD I&rfi* Tmuing 
»t ham* can hrlp you toward a- food ntnrt La t Ko BiUlan DoGtar Radio 
Tndiatry. Write for DeForwt a BIQ FREE bwl* "VICTORY FOR 
YOU that ba« helped mao y to ffOftl-pay jote Lo r™ilbsl war in duslrra f 
olbtra to preferred Aitny au-d Knvy elasatlicatioiB^*n<l still other* I* 
jiteresiinE, (writable buain«sse= oF their owoj 




YOU GET "ALL THREE” WITH DEFORESTS 

Wli^re el* can you fift Ritth a ct mb in at ion of PROVED MAJOR TraJp- 

LbK Featnreg M— (l> ninety modern. Iwre-lfiar lerao&s prepared under tba 
■tipenrisiofi of Dr.‘ Lee Ut Forest, often cfiR&d Hre “fstlier of 
(2J the me of "leaio bv^ijig" home inoyie films and a^tnumi? Ifi tmn, 
DiVRY MOVIE PMJECTOR-aad <J) ri(ht hfekibri ,L J™s labora- 
tory” Radio psrta l* give you thrilling practscp-l RpqtftipfctJGDW. 

how you can prepay for a bright postwar 
future now— in your spare time at hMni^-tbtii 
^eL started toward a worthwhile Radio-FI«> 
tnnnicajnb with the help oF DcFonst 1 ‘a effects^ 
prov^iS EMPLOYMENT BE \i VICE. IF you 
HJU 17 or OT-rr, coatl thfl caui|km Inday for 

wmvMt detail You bo the jute- 

obUgatico.! 



atf 0R£ST P 5 TRAINING, IHIX 

JKtS-41 N. Ashland Ave... Dept- N F Cliic^sa, If. 5. A, 

Heine me — FREE n»l . WITIiOlT 0 C L [ 0 ATJ 0 N - - i Ibft railed 

lu>nfe. J “VICTORY FOR YOUi ‘^AowjnR hew 1 can jwtpare Jw 




wiLh"y Dur llwnic M iwie* ami laboratory Kjla. 






...State 
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neivfi about 

business expansions, war production* new taxes 
and resftilationfi to see that wherever business is 
busy accountants are busy. For remember: this 
h the profession bade of the financial success and 
progress of all other enterprises. And account* 
aney incomes of 52,000 to So.OGQp or more, 
yearly, certainly aren't earning* to be dis- 
missed tightly I 

WHAT ARE MY OPPORTUNITIES? 

Frankly, they are important Ones — and numer- 
ous Bejpnmn^ opportunities as bookkeeper, 
cost clerk, billing clerk, time derk. Advanced 
npikjrtumtiea Lo serve in bi^ and small business 
firms; advising on finance, analyzing costs, 
helping to shape policies. Opportunities to 
qualify in the Governmental accounting jobs 
that are opening up more and more. Oppor- 
tunities hi private practice^ as a CO^t consultant 
or C.P.A. 

THE BIST ANSWER OF AIL 

These are facta that invite your thorough investiga- 
tion aa lo whet LaSalle TnunLn-g for Lhia profession of 
many opportunities has in store for you. 

Complete informnitsDn — a survey covering thiRiSJub- 
jpet from tfiffon’nt .angle*— as. what you sSiuuEd have 
now. before making any final decision. You']] find it 
in. thra 4S-|iage. book. And Ll is aptly titled. l, Thc lYo- 
frasioft That Pays" . . . for, as the official Jouitia] of 
Acwunjaricy has. painted outi "If there be a pro- 
fession in whirls the average com penaa Lion is higher, 
it is not known In us.” So r if you really are in corneal 
— and willing to study seriously — fill in and mail the 
coupon for your copy today. Your future may lie 
inside it* psigcsE 

LASALLE EXTENSION UNIVERSITY 

A Correspondence Institution 

Dept. 364-H Chicago, III. 

E W£Bt 16 *ee what A<c«Funtanjcy offtri. for lay fi-llurc, 
Please tteu d me your FREE ^po^e tao&kt* 
ancy* the- Pcoleaaiun That Fnym." end Full jnfo-inj jLjiiri 
about ypur HUUBllcal, fl-pUrt Li DM IraLuinjf. 

N „„ . t ,,_A i^„. . 



A ddrfX} 



jYf*erU 



Do You Make 

Mistakes in English? 





E VTJtV ilirac- you t-r^-nk- op wril? yva tiMd. you «rt, Wl*- 

lahHK lit ICJ!iJ, r l lAL l4.-i.tbL you hL- D ptfTKK] Wilif iBiikl ll kUlJ 

nrlLiivnivliC. LlM.'* C-E l-IHIIf I IPX! 1 |H>wor pTTYTTPtQ ymi 
fiTiin prcninllriff JfjtVir [I.ihiviiIji III IIi-m hLmrlrfnl IHau-l- 

i<u> ->v4y, Nra niiititr ltlui you do. real cannnuTicl or 

h.nuhnh YVi|1 hull- JfO'J V«ur Ki^t P(^l> iuil*.Ln|[ 

PI i - !iki -. 3Ei MiOllLiiO, j.Ulii‘LLIil.llLUI. Iti.=iiu i^-I:iLJui3. Im- 
ci v-a's-l* your x-i^-iiru i^c^- . 

WONDERFUL INVENTION 

Only IS ■jnfcnLiEi'4 n rlniy V»-lLh Shr-nvin CihIv’m r l'ty Iti- 
vciiLbuii arul ym-i rnn ;i-.|nn'il>- EE L your Kuril -,li lm> 
riWiiT. [l icaclwr hy HAD] r rn fikci II ern-itr to do Eli* 

JiiriM'l' njy. Wmidv-Hitl s rLf -lVh-j-et-LLi ,|; IrajmnH sn^luiig- 
fejrf-l 1 1 iLL r i ttusiiKi T klkli U HL | .■ r 1 n3 C I _ 



BOOK ON ENGLISH ^ 

jrisit iiLn-.i-.,|-,|tH □[ dollars every yuur. 

Mf. fodv *-»ri Enr arnu: it «ihh iHiiiiinir t'i find out. Mull u iPitMtiil 
tvueL eir lcLctr thin '■vrr minute rnr frw ^oni. ■fc|..w Veiu Cbm UuLi?r 
■n-"XJ KnictlBl'j in IS Minuet* a lij-y."' It vrIU prove a m-yi-Liimmi iu 
you. WIUTE NOW. Addmn 



FREE 



BBSS 

.Sue lvhnl 



Shelia -Eody tdioo-i vif Emqldph, g-J turlo ai:q Roche i-tof d. II. V. 






Inventions Wanted 

Patented or Ur patented 



1 n V 4 1 ntif.nn con ivi-w lici Hnft 1 1 >" fldltl Without patent-- 
in IT c^-pcnH-c-. ff yoe hp-ve o prarliiMLl, uRL-fiil idea. 

for sale, cither unpatented or pattrntc^. write 

Chartered Institute of American Inventors 

Popt. 4 . CH P«. Ax«.. N. W. W**Ji;.i K i«n, D. C. 



'STATE COLLEGE 

6. S. Degree in 37 Months 

ill hi Jim; hi atari tur cc^iinim Z^-ynr CQUriO! Iei 
KLvSl, klwtrlMh Mi-i luiUi-U, Cliciul^J. kSiLLn. 
.'. L'Tiiniiuj’trul KeizJjicn ltt|, r ; Ihulnrn AittiLlnKi* 
rjjili.ni, At^eiJiiiLng, ainl KBctrtarLtil t^Lftirf. 
MFN AhD W E> M (g It — 5 ST. Ill Ell ^IkiuL auuIrlUi uLUl £w>J fecuria nU- 
*i 1 1 r Spw-En] l^r^raratcry JlophrMnent, HtwuL iSijilrnin CM 

WilfclJ Id HimeylDK. LlrifL^UR. Low lull I dd. Loti llrLaif cntin, (’ofimo- 
:*| - Mmi.Ii.pL K*Jy. (ill! >e.ir r J-"ii LCSf Miilfh. JuntV^tl'l.. Imi Gala I? D. 

434 College Ave. ANGOLA, INDIANA 






<:> l Irufi E he vi ml itic.sc i «-.i- : i-. . rir-u 1 - 

■k.! M i ~ r i .; ■■ i wri m " y^jirs. m... ii. 

i.'ih’.t-ij.’L-m ii-. i ti ■ ■ i . i -- I h ii*-i,l ^I3kj KniinVi E.iiri.'i k 

n^tigiTig M-hivij, I'n'M -Ti vr.i for himr ' •• • »■ 
--.Ji : i: i : vr . ?.ii|.m .-■ r. . i. : (nininje^r ■ i !■■!’«’ 

I II II. -V III ■..■IT uwr. --iiiT.'. i id *■: r.'l-MlV ii? yOUF 

"I'HT Wen® I ■ : ■ : I ■- 1 -I * ■ BtHTl KOW <41 Him 

i ynir Fpn™ i- nsifh if-’" .« Setud f*F FrEF-K 

bulletin iMdny. So r>:.< I il^;i Llo-ti . 

NntiiHial S^iiael «r M*3*t CuEEmg, Inc.. DppE, U-Ag, T«l«el0 4. Ohio 



ARTISTS MAKE MONEY 

FLOd rnu tduf Dhlllly. Eoml rtnmn. ti^c. ooaupDClon ELDd 

uddi^i for Free VooatliODaL Art Teat. 

ART INSTRUCTION* INC. (Form^rEy Federal -^tiwslftt 

JII34 Art linvtr uc linn fiuHding, Minneapnlii^ Minncs-ota 



ELECTRICITY 



"LEARN B-V ODIN C 1 1 

in Mr a r h 4 

wlielliar you' to 1 C- ar 

vv Ur *0 ! 




I'LL FINANCE 

YOUR T RA I N I N C ! 

Oel Tencey now lor m Kdad Inn |r 

UKlrklW. Pf & 1 * PvTIfal* i-iii 

tiuW fl Er*in J-i.fl In ii r-v 

■vUj"il p^k stbbJ ilrclyicEl jiid 



_ ulriji *1 tinpt . 

Ftf-t. tnn.li ir.rh Fir t 

aiLOFt pm. xm| d'iEnl 4 W 

TtVW I Jicluiic ll-. 



eltliiwr — nnt hr bwoo «r runwt>«i. 
ftmc-*. fl n-fm lap rnsl-i™ Sf Ci> jtI 

imnl^ir firnl . . . Ehm s*«-v III KfitPiJl 

04*!ithiviJ»»m^ni-- r i»rEbi K iitiJHS Hxrusf 
5.- : r j.TNMl-h #1. I . NifB-jriL'i, ' -.r ■il>nn>: 

pr- 1 - r-i r.i^‘. . Many Enin 

Vi h-HvL-namirv^ . Krnr ll I r I imC -- -iL’l- f- 
rn--ii4 airnCP. F*lpi Bhj iu - ■ ' U-i ■ n 1^ 

c:-.ir-<n Tin nTlri -rliur-v. MAIL CDU> 
F>qN r^rTiRfr rtu * m and ill fact*. 
BpceU ficlltilFh i ■ jr.Hn won pn^H- 
v-nl d!iabliiSlu5 ri?r pari^jlurk. 

iiyvia. dr-.' F 



,Ja fi-fi C^i>n-r-. sF i- Psy All nr Onh4ti> 
wccNs Rad*u-- ffcartruttiu-i Coutxa 



APPPC53 - 



«..x^v st fi i- a- | 
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W ILL PLASTICS revolutionize industry . , * change our mode of living 
*. .or perform m trades? We do not believe they will, If, however, 
your business or employment has to do with products of metal, wood, leather, paper, 
fabric, ceramics, or coating material, you cannot afford to ignore the importance of 
plastics m your post-war planning. 

Plastics are suitable for many new applications, but the intelligent use of plastics 
Cap Only be determined by knowing their advantages and limitations. 

Plastics Institute offers a comprehensive up-to-date source of information through 
its Home Study Course in plastics — composed of forty-four lesson assignments, complete 
with detailed, modern illustrations and samples of plastics materials . * . prepared and con- 
ducted. by recognized plastics authorities. This course takes you step by step through sJl 
phases of plastics, from sources and properties of materials to commercial applications in 
finished products » . i through mold design and molding, fabricating, laminating, testing 
and plant operation. 

For complete information, mail the coupon for your copy of the FREE booklet* the 
"World of Plastics." It cells you about plastics in war and peace, the Plastics Institute Home 
Study Course* and the Executive Reference Set. 




Pl-strici- Induilriti TidtnkaF hitihilt Mbit in *nv* Jap* or 

62fl.£ ta$nJlf^o(t 5 r Bldg., Chicago ) pniff on p*nnf pQircUrd. 

Cuitlcmt-nj Pktit *wii me tht boaklti ' ' Wo-r Id PkiFki'' end 

m+i;ion on fainr Ln J izi in g jucgrjm. I imd^rs-ljjul iheie ii aib-iG I u tgl X po 

tbllfiiJan. 
y^Hi • 

Suht,^ 

-font— 



uuSliTL. 



Dept. H-3 



Chflrtlr aids. 
H*w York 17 



6M-E loS^ILp-W^ck^ Bldg. 
Chicago 1 



IPO S, Akorodo St. 
loi Angeles 4 



MARCH, 19*4 
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I'll Train You 

t in DRAFTING 






until you have a 
GOO D PAY JOB 




Willi indiiHtry y'ttIiiiih: f i>riTJ 
tin? rl l I 1 1 ■ ■ l ] i r,i 1 1 : ; l i j l ii i.i tui: h'-'c I Inn ■ l 
ffvvr, Marti \m**\ iuL — drift uivu 
mill rlr-^iilllL'tM 111 ti Sit OfMHti ft rtf ill 
Eta ij„ i : I ih : 1 ■> jHiirj '-t i mi; ]: r>.i> I iil - 

ll-ris. t|i L | nl i ■;!, r.*'T< u J i r lj Ih-.it- 

ti-lf riri l fj^fiimtLHh r . pWkjhiE wwfc- 
T Jci^i i jl ■ r E si. p.m Lr&ln yOil Jit 
honii — la yuiLr htin-Tt.- thee. ta s*'t 
i-viH-rli iii'i- nn iii’ i '.lii I ivnrJt. t b'.' Lilia 
k i;d iiT ill'll y<m P-lLL (Eu ill [Liu liuwt 
All tWHiLLorj, end min until 

AVI mOOlS sen l nro ecimpcrrtLL EiptfneQEsii, 

ril DU ii C h lwirtEtig wuii a wiflllLDti Uml will 
■FMKmni^nbV luuiiu amauDcmeat and pbf rmL^cii 
twf*..- dewm-d. WtlCTl copAfUkit will 
IWr^iarmi arp-Tring mst-ra- frcanLcifetfiil y&ur twacticel wcrls ?=> 
piraits, iLkl WHjjrWnit UKri^, llitfi porintro IIS TCECTCTICCB. NO Ticsi^il f<n 
ririiirknu furalahed fe itb .m-vinLialraLninii 1g ^Lirt Wit±L iUJ — 

tJfijiyiilL btart fca rSatil now. a! , l; i ta.^ e,f libber edtje-etion Hhould 
not hold wu buck. Ydn cnh naj 
p^uHlTy w yfuu pt^oiEtaj immna 
Irom an heIiiht; ILecEBt Is rcmwvn- 
abte. Write today for full illus- 
trated drtiiln. a nd booklet Gits 

tiyw <0 prf najiiir, 

GET TUI FACTS NOW! 

I ENGINEER DOBE r Q|m, WT1, L iberia Hie, IH. L t j 

1 PN-nni M-ricE mu Imiitlfelg fllrtH on "Ikrfifnna and Tnclnrirtll ■ 
I ] V-UjjnifciE", \\ :: list of poeitlond fc-r DidA-khud | 

jj a:id UudesLuid Waul tJ. ; 

| Natiji.- - -■- : Afi ■ ■ I 

j Address | 

| Tow n __., StfltOrrr -hit j 




JUST 

OUT!, 



New From Cover To Cover 
A U DELS 

MARINE ENGINEERS 
Handy Book 

Entirely Baodera, Practical Tr ea- 
tiso fof Mjirine Engine™ 
(all grades}. Firemen, OiLem 
Machinist* ami Students with 
Calculation* m4 Questlona and 
Ana wots for Examinations. 

LATE INFORMATION in a 

Handy Form covering all 
Ijranclufl of modern Marine En- 
ftinomrl ng witJi Atep-by-alep m]u* 
lie™ fan hun-dredfl cl pr^blena. 
— Tab]«? and Data— Fully Itj* 
duw4-Ei*y t* Understand— 
Slices Kfail5i. 

Indftpejtsdfila 

lor JJftfjracfjng ExairrmO^iODS 
antf R^dy Reference. 
1280 PAGE 5 -FULLY ILLUSTRATED 
compleYE IT^C#t thl* Information 

$1 A for yourself^ 

DNLT | HO. PIT Clip this coupon and mall today! 

■ ■■■ ■■ i ii i*i IfflitllfelitltUBi ■■■■■ ili ji ihi ■■ m ji m in ■■ m mini m ii ikiai iii 

AUDEL, Publishers; 49 W. 23 B U Now York lO T N.Y r 

■pllA FDBUJ UATUKE rvctkrfbs Dk«]r rWf« in w I In-* 
.. L WUI Al taic 1 1 1-1 v mib eod il aumthlruD-ni n lipeJ-l.immPiJi. 



mabiRI 

$$>°°* 
■i d 



jSddrbH, 







ELmplb?Eil tijp 


3-M 



Z?^V4tV C4/9T0O/l/r 



DIG MONEV/ 



EASY*. .PLEASANT WOHKI 

L*f CHAi H. KUHK wMi 25 yooii advsl tip*. 
fiOK* in drOwiiip □ daily nfrwipnpar CDrTDarv 
re^Ch you how K*«™irf»,iIn(raroHd mil yoyrwHjrfc r 
riHiihPuru St complete reij-ani — one lent «adi w*«h r Pro- 
Only T 7 SD fwi™i crhJdim or overy It i i o n. Wt il* rad ay. 

KUHN SCHOOL OF CARTOONING 

420 MURPHY BUllOiHO DtpP. 5. INDIANAPDLS 4, IHDIAMA 





ZEST IS BEST 

'Be STRONG, mu^tulajTi full ofpePh 

Amizififacw body-buildmr course, 
Details Free. 

OLYMPIC SYSTEM, Dtpi. 10. Wet»rv|l|t p Mains 



What Every Mason Wants 

A We have Masonic boots and lodge sup- 
fc/Aji plies for Bine Lodge, Chapter* Com- 
p0\ mandery, Scottish Bite, and Shrine. 

* y OUR RITUALS ARE USED THE WORLD OVER 

^ead for free tiiUkiB books ftti4 ritufiH for Mucrtfp Od*! 
FelLoiva,, Knights of Pythias. Knights of Golunihus, BUcs, etc, 

EZRA A. COOK. Publisher. P.O. B«k 79 £, P.M. p OhEcoga 40 . 10 . 



PAY JOBS NOW IN 



Railroad maintenance 

Prep are st home-, In spare time, to? one of hot- 
cnil DhuRSPBi dE jstjvtiali-svd Jotm In rnHpoad 
midnifni'iiitdj Fay is Frt'suist urtd tetUte 

n-ppo 1 1 ii ni r i r - a fnn nriv.in nf-ment nr ft greut. Write 
et aree far eotiip3ete hetorntatloti. 

American school 

Dept, fcj-13 Drv^el at 3 Q 111 St. Chit at* 37. I El- 



Learn WATCH REPAIRING 



AT HOWE- l+r mi i modem and arlglnuK sya* 

Ic-iiLuftEiHlruetKm vnn cjiii leurn rvrrv MROt 

1 he WATCH REPAIRING TRADE AT 
HOWL Prepare younn?3t In r s vell-ptyliv 

pbUUOD nreien In tiiL«hUH.i ufEA ukuipLuELnK 

ccir courw o! liBtnuMLon. Good, wsftfi re- 
pilirers uni En demiiml bjli! ^uu^ru I ] y earn very 
Mood Balnrles. Fa? parriouLars apply to the 

Wis-cancln SrhonJ of Watch Rt|iplrliH 
5Z4 E. MatnnSi, MILWAUKEE 2 r WIS. 

At Lome— in apiLn: tltne. Many orr^eomO 
VjBIa^ ** ' 'HtaKP-rrlgtiV ' aaLn eel d— ?-uu?i iJeut-u prill l.n- 

ST rjndcipiJiswtir, tbUieiisy wfl.y.'WrEtO 

p|t 011v _ a ipT RPC tKxri-klei, f/nJin lo IFwi \Vv*m 





^peaking 



tiers KW/h iVniAs an it 

Wn-rlJi AmfrlnJil SiCllODl. E>CDl. XSfS 
1 311 M IcJl i-U-Pin ft VU , Ch icJ.a«a , I Ili ii u ift 






lUfeln I- ■*■ V-"r!i| ImM Ter PUT i'rw Sk*. "P"*- csi 

I * tl-wil 1 1 iiii,r-in» *P**nj..n. *q.l 

' icll. - 'Lliil. IrjfnT-d iii — I ‘L-i lb it^ifb 1-J.il- > :r ' rL - ifl 
11% f : Vimji 1, ii.m. Kii uLlluJIv -ci-lcn .aJ ■ ptb p*lb I 
.jiIl.ii fit .LiiiJel ¥iiiiic.|. V.'iiLi I'.ilhY. 

ThlC TAMBLVM SCHOOL OF PENNIlNSHit 

YUl rildiHfa DlI.Mmi-i, hiniii 



^BETTER SIGHT 



Klflirr-TRAlSlPfG teelkhEque annproeed. Everybody K^tii 
rtinlu iww r WHITE: Ch-jH. M;] ''USTI" 1 0H 7 H.nLLurg 
Ave. h Lob Augqha SI , Mil. 

— — 

I, Plffifte ^i^il mo yenj-r FTIEE Cknrt wUb 

11 marruutftiiis. 

I | J*. !ll I! L' , , L, J L. , L.J 

I Atldms + . . 




2 SA 



POPULAR MECHANICS 








ElEITROniCS 

TEIEUISIOI1 

now! 



[hTur* Than ffi 0 , 0 d 0 Ft-ndinrt In use. M.are llmift 
e*ur forfare. tic-cnu&e af the ftKiJptn.EC- □! TVew eikuijk* 
incut, they must he serviced. Qv(if KOD Eruadc-D-Hl inpr 
iJludiuH- tmpLuy tr.iiiLuit Kudin Technici-u.il ti- Kluij- 
' r i.=nLc s. ii vihiilc new Led liHtry, Imtu-d on t£.-idln jiriu- 
c j |:-Lti ii? fti-niv-j njt at -nn u-mimurc: p*ee, Tcl+*vljiLciin.. 

wilt ftijuti ilu-uiL its awn caip:: of Emine-d men- 
t-cT Eteady SfOW f Elcift L?i ymir njipuiijuity tn Rt-l 
i'Kto n L [icrfTi^nc nt E'luL-d nf EiiJl In a '■.Inpr and prafttuhic- 
ein play men L 



Prepare / ur fh<- /taElffV, 
Ce* Frtfrf* Inrir ^i-r an rn- 
Tj n jt career in JEa-ifiu. KfEretroniri 
oncf 7'efeiTHen* lh r f*inantir Jni/ijbEKv hou- 
JiJket'PL fn rtf etttirri-v ni ft- I - fl-l-fl- .V- 
f-f'-l !?. Tfii: ftoM u-J I nritry And 7' um o rroief 



TRAIN DURING MILITARY 
SERVICE 

Prepare fnp Riuli a Service Lh AfW 
iLrad Navy. In II,. ±L tiuv't. Heivie^ jtiu 
inniiiLI. Qfiei-ul* juuI maintaJn mu at 
LerhnienS eisuipni-nin: nuch as b err cl 

ill C r-H -lii Kh Ert-uuuniy tip pamr pH U> |ij- 
i!ii|a ulrplarii^, *.ub marines, ale. Get 
INnomotion in riknik ufenl in* jjny 
ahnus-E. Irum t Ii l s sLiitL. 



BY A REAL ESTABLISHED TECHNICAL TRADE SCHOOL 

GET READY FOR YOUR OPPORTUNITY . , , 

ITS HERE! Radio technical men ai-e needed every* 

where-: a field in net inn, Bud at ham c in industry! Trained men art 
needed in the Army, Navy ami Air end Signal Corps, Guvurnmcnt Me- 
fenae Service and Civilian fields. N ow ? in answer %n repealed drnnnnii* 
for Trained Riulici Teehnieiaua. Natinnit] El'InhiIh hsu extended: its 
■famous Shop Metbudu fa* yuia can qualify r^htftthofne. You can «lu 
prepare iy he n-f prrakai si^i-vire u> ynur ooamtry und yauraelf. Yee. 
ri^hl ni hume, in ynur nj>nre lime. Ha|iona|Tj iime^tesled plan of Hume 
Training will definitely establish you. in a abort time, so you cun bold 
a tfuud job In this f UB-oKnul Silk field. Furliiem^ure. you hqcornc eguip-ped 
for an 4!ven bktftfer threat in |hn Y&tar* ef ftton^t ruction niter the war. 

NATIONAL GRADUATES 
WIN €000 JOBS 

Jifodto M 

"f por a jo* trff.n ImttriaiiimM 
jiAorc-c L-t 4" 1 1 j- . dnn^r*aFcjr^ 

JfPelO.lrir.'ff fit \£ ftQMv Its 

u good talary jt&t* 

Dtm&lfi. s iVri/jtfi, JaoiikEi^. y, Y. 



BIG OPPORTUNITY FOR 
NATIONAL GRADUATES 

Fnr Jlp ytn.rn NafcJonal SclLouls hrm tralrtp-ri ambilLnun 

theh for Top Par tradee. Stmumly liehirwl y<na ur^ 
the modern. nr.nkpleie|y- e quL PJM irt Tniininp ..F 

NsiLujaml where wp prt ttflt imd pm** ever* inHii-.n-- 
Uz>v. ntnt Uj you- 1-j-.inin K in ycaikr liomu Lft pompi.r- 

tiliik ter i lh- l 1 1 1 1 1 Laboratory (jmci-Lot. 



COMMAND ANY 
OF THESE JOBS 

Rail to Eipe^t 
Eketr&riki Engl near 
Radio Senpad casting 
Studio Tcchriclan 
Tflhvitlah T « h ii IciarV 
Avlatlan Rtdb 
Ship & Harbar Radio 
Remanufaeture 
Irdustrlsl Sound 



GET -OH THE TECHNICAL FRONT 

Unique IriiLaknf JnciLlLisH EuVr you 
lluEikft TrninLnjff bdiKd on ttfHidrnL 

Kilop prLhLl P l^.K — ru^UiodiL 
not AYBlmblM freui an y ci th«r mutcu. 

tu uur knowledjiL'. You'll he anniKtd 
™lmi yuii r,.ttiv C am 1 

TtJJ »' \y r ^ M A tL Tfl F; CO L'J'liS 

ffe_ RABIO EQUIPMENT 

\A INCLUDED 

41 ■. T C_ - Y-nu receive- mnihm 
I exncrjisitmaJ appit- 
taloa. 



ffnltenal T’rflfrei.n-p Helps 

'■rrawoffflf p t?i 

f'dr-rui/ --IrjpjJir.Tfj pjJ F, r . 
Armit dtrjt'ftrpr Afft. Yew 
fen re .vir und r;rr 

TL^JjPiWMUWr 1 /iip 1 ^||/ irowrj." 

7 .i li’iTt!? G'Ciitjj.n, 
yeeut. Field, J LI iJlOL;: 

KEEP PRESENT JOB WHILE LEARNING 

k.-ffaudlL-a* of prevLcuin Li-duc*fiun or jnu can Tniiu tOV KiulLri. 

Continue ymir prudent jVjh. Rurn wlirie you Irani. IE Hiihii-i-t to 
SIILLtiirY Service* nil the more imjrortttni Unit you pet jnre-iTsiiaiTi&. 



NATIONAL SCHOOLS 



FREE 

LESSON 



Lo$ An yttet, 37 

California 

ElTAIIIIHID 

i 



Mall CuufHjn ivr Tiff'* Oii- 
puT^uinity Doui( wlilrti kIwh 
FuLL iIl'EitI I -’■ nt-oii L ilrir !>!*£ 
fuLure of Elrr- 

inn'ikL'M Tclevinl^n, piuI 
kiriw yuu ran iLUiiLkEy. Also 

P'-i-th' L*p-MJrt LO dCJtldffi- 

PtraL* hiw am }f you cna 
Ic-hm-. rco eiiMk-Jiiisiiir 



NatJen-a I 5eh*ori^ D*pt r ?-PHfS 

40CA 4«». Fifluer&a, Uit ft.iuvi v* 37, cm If. JJJJJ,™ *** J " nn 

Mo-I mi FHtE r wji-hokl Dbligaii*ri r CAe Leh-d-h ond Oppo^iu^i^ 
tiyo-i, wiih t v \i dtlailk obdwl H«w I CAN bl€ 0 >n| 4 RAUlO I #(hnlcin*i. 



ADORES Si 



5FATE. 



Mil OPPOniUMFT COUPON FOB OMCN UIION 



THE START TO SUCCESS COUPON 



MARCH, 19A4 



27A 





iHMiiff UBWff liBW6f liBWSIf 

y™* £*&* S“™1 5SS 

Eekuhtt tainr mm EffiUPrr 4»^ 



Know Electricity as Experts 

Know It— and Get an Expert 1 ! Pay! 



What about your future? vn lo tn suit today? Surely oet Che man 
nhv Ja H]MtCOted to- ecand sllljr Kjigf y«nir juh Ltiurciu^iAl^'*— pre- 
paie youraeJI fur JpIw m-Jli: u.d. Tu i3u JtniL itifa thousaud^ or tucn 
6 a VC iLSdj 

The Croft Library of 
Practical Electricity 



TL* Fruit LR-hiir !■ a MUipIc-ta fk^rricsi edui'Atfv- 

SO jnun L-i ilib-L-ileciri TiL-i-r -r-n-. c — un ■nMli ■>■ It IP u>- . _ 

fUTih to '.uv-TE m-jLL LiiE k-Mid L'T hi IiMiEb4*4 Iim' I* I". W.w 



rr _. JL la fo-bmlri on pfacltrC — aa 
P § i 1 I Ukltr It « jbJT.mnl Tj™ 

_ .„4# fOU* ruL VirlLL-in *ti Shal ihfc 

_jnnci can wilj uodr r«r»iid bl. !■ c r . hi h''i fi4 . »* 1 1-^uUcK. ihlt H *■ 4ia iIhUj tuhJ* 
r.l i-'J.Wli liiaHy E-nJil tlttirkaL KCiTtH* Md t£JJDf’:-rr-. i^lL* jran LIie Lh::^P 

jfnii need Lb- kuu'* kIiuuL iuuLvbl lurfituFi. n'liml'i- 1 '"'. MriiliBliferi, LritEurniKi, 

i-ireuJbL iv JLs^JScvEdl. iWuibUlkM ■ >. pECtf— rtfOl i K fel [ ■ ■ id bvesj t • jii — 

HjrJni l-_-= ] l« b 4 jnd pu * xr— *IPMuI ur h-iiMieJ h^il.Jrfrjii— Uii.Lrra mam fctJm.ini.ji'il 
rn|..irc::-tiilF — M1 uih.>mf.LI"ii I Li ili plnW— I lit Inns* i . r>r-r.vril n.plh-Ii id li*bE- 

■ □« — IbdiiO mud Iblu^j ylXxLU. AH — bow 4'J ilO i k E^e =“ jefc, drum l-linr:.:; ii, La 

fC^jdrtion- 

No money down — * easy payments 

Fill in ind mail It* ( atari n 

-*,r-:ir i-th >1 j.| ,' r-i.uv. MihcL'in an *| 

■ I! t*u d»-ri4* 1* ^ ►fa r^-p h*"*' 



un-iii Tcir i-rn 

l»?n- H reur„^ 

dE iiLLJU b JL.UBiLh. 



p nil WB H-il] ttnJ jiib EhO iiilltti tti pr »Ttn ml- 

r-i.ir.-. liitaELin nn .-it | ■ i >. ■ I U'e btkp nil i?-a riik. — j-vMjhi'h ii" '>-''illi,, t 
| r- L r i p rhij hmnk.- wn-S EIiUijJu !0n da> H lii'J Lire bflluO'.t fet bll Til* 
HluU Lhb LD'^pui N U W aaJ hi tb» Wxfca (*t 

~~ ~]TxTfffNTTioN~To " upon' ~ ] 

MrG RAW-MILL BOOK CO,, 331 W. «nd St.. N. V, 18 I 

t^Hld Pit E«J Lf p rb-i-p' iimbinn nn ipfjonl ! I.x CiuTl L-!-i uE Fin' l -^iJ I 

J . r. 1 1 j . i i p a , T vmIa. II paLlidtr Imi-t 3 * ul ,-rr.d ;.i.u td.iwi | n j(i d*> ■ eiii-J 10 W ] 
hui i." Mv ii : ■ 1 1 L eHh j.rir F -nl 1] K.UI is pi.id. It nuL r-ilnUNJ. ] J "M l+Lurli I Ii* I ■ ■.'■ ■* . 
[.-■ee.ieL |Tn lnhkirp prninp-l i-lilvniant — IPr dM ■ J I ^ I > fldid 4^11 hfn ■■■ lnwi,. [ 1 

1 



>-orjt j . 

Homo Addzm 

CTsLj. 1 bad. S-Lfc i# . . . . 

rwUlnn, 

Somi □[ C-ompibay. 



Learn this 
Profitable 
Profession 




IN 90 DAYS 

Af HOME 

Money- Making Career Open 
to Men and Women, IS to 50 

Hnn^Tcds nicni nii-.l wrionm bcEvt-c-rra IS Ond 5(1 ifiske ISn 1i> In 
u k^^Lc il-r fciUnp spi^nLille tSwedlsll MHMiun amiL FjLlnirTSiLTa.W 
t re :_i ;n 1; 11 1 e, T| 1.1 1; ]•, ns >.k ;il:i:hJ Jel-iij duL'-uE:. I > a - (.►Ll 1 . HiHl- 
Ed-rLuiQ5 Lirad cluiij. [J L'jj parii liai 1 ?? [dll Htilc lijr-iiiDrA frmn 

flp in privet* iinotJce 3n Wwir mu aOI^s- Dihi-tj luake ^kh3 

iLiihut- [tuQI Home IrealiiienLfl yti^U to spun: Umt, till! Ira- 

teitStLns?. IPWlir-Qliliillrf |.ilurr-3S3«l 3H Four own lt<irar r (.hraiifiSL pji 

l-C-li-i’ :$E ii-.I.V CmJfii.HS, ^nDIC lllEE JUldCTl AE EH L'll T 

ni’iurally kill a II rBSi..l«:il F-cIilOL. YdU can WfcEJ 
1 1 j 1 3 1 * l 1 l* 1 1 ■ J L 1 1 ■ 1 ' u md prtinro roT ruluia BreurlL? 
I_v ipiplITlIraE r^r ynur ]JJ]i3coiu. 1'oui^g e-ira 
I/ -1 , ' i| hi; 4 -ojilpLl-EclI Ira 3 Era 1 Mitm1.li:. ^3u:iy corn 

[ K|n|rk m 1 1 1 L u Elisy l tain. Beglsi your LrnJji Lds b! cate- 

' Anatomy Charts & Booklet FREE 

IlmtciLk irotv ini! wit will IrarMid?,! u.1 na eiLn craaC , 
vuiny ijLii'l'i'l mpiJLiii:. I'll ^oiiraBU 1-0- I'cU-j Uieot 
Kfwi I ran ilclrann'l f^r mnssRjje now arant RfEpr fur 
vi ip ^erd 1 I 1 * roueon t\ oiico Tor cdmplcEd dttsils. 
Aflatamy Chftrll and 33 -Pane Nluslratad H-Dkltt. 
FREE, paxtpnid. 




THE COLLEGE OF SWEDISH WASSAfiE 
Dtpt. 3U4 r IOU EaxE Ohtra St., Chpcrfpn II, irkihult 
n«M M-inl tne mVK ='|UE pfiAtpaki. .maiom 3 <.:tiiirli. 
HiK.kU.i: ufui ffiMjiltL'i vlti^ll- ran lEoeu^ Tralnlnif. 



32-ji-agG 



IVqhiti 



Addnu...« uu ..«- uu ..»« n -._ m 



City HlalE 





SUPER JU JITSU 

NOW GET TOUGH 
DOUBLE -QUICK I 

Le;if n how YOU can br. 1 danRcrouSr 
Lick brutes twice your size w/fjfr mix 
yQBr&ttrf /wiw/fp ci cn when they ana 
aruied.Thi s powerful E jthiln£ sysiem 
is UEibelievably ellieieai. Ymi d^ji t 
nceJ or-likt rnubieleft — h's l>cdiiis 
^ i itiar coEiiu? Kew F easy self- study 
__ y course iiEainjrinEl£jwprKe«h'iree-tri:tl 

offfc .1 ei4 momy gummed H u ex yl write e iji\ iy 1 Elf FRh V. 

DETAILS, Kelson Co., 32 1 5, WAba^h. DepL^ C- ChaCajd 

STUDY AT HOME 

With A Chartered Educational Institution 

CeOfftti in ENGFNEERINGz ELcctricu.1. Civ 15, 7i I r 1 : 3 1 , 1 n. i ■/ ; l I r DrufLiiii;, 
ArchL1.^<btupiLE p Slraaiii, A^r«:>iMLUii tut, Hadi^ h BtfUStliFiiE, AEiliLtig, lh- 
*3'u ri ilL, ITiRliway. Falrplcuiri. MiLrinra,. f 'Efmiiuil. 

Caunrai Ira AftTS AND SCI E.N-CCS: Philox^ratiy ; Eii3n 1 : : l t J •: > ri : Lc-it-CTr:; 
rubllc iJ+ , -'ii.!i; Mijiltv-ul Jurj-H&nrieDee: PaiyehBlwHy! SocL^lkityi 
FhyALuj di-ciuijLry: Craralu^yj Pal. S-cicncc; Tbraralupy: L;lw; 

Ui.i- i r-raKi- iiiLil L'liizucieree; A -l- ■_- ■ .■ u 1 l ■. 1 1 l 1^ : MuLhe-HLiLloji; sialLkti-L^a 
AFTlcuUuFe. 

M-:K"-lc-> !Hac^'-"VC-K lncrarpiQrAi:' ii '-i. dGira uc tlmlaiR ChHcji-i. ■»'> 



WARTIME PHOTOGRAPHY 



— whil# preparing for a sound future EPrecrl Tnlncd 
n-.eri end *4MEn ptietognipiiers era nfcdbd noi* moft 
Ihan atvf brfpra. Quulily Lit l&fp«it, ( Id* it *f hbol Dial 
Nh trained many dl today's aetota^Ftil pli«togirapTi*ra, Qvti COO 

R, Y, I, train td mtu Winning pramulrOn,. hither pay in ph#tD dlvisinitx 
af Armed fitrtitfi. Htsidcnl pr hamt study eaur^ui. Big F REf b-»k 
livtj dcijilli. 

H-T.IHSTITUTE Df PHQTOCIUPHt ttfi. H IB W. « SI, NtW YwV I. H, t. 





JOKE BOOKS For Adults 

TV 1 kind (hey like, Yau will hi- bath n Etiat 
ran it I in' Lite* o-f tli<- P-:irLy ®.-ith a -n#!. a-F the 10 
^racket sixe Jake- braahn . They nrn full of En- 
tmfdnneikEy Kiin cuul lEum^Ud A jh*L of nix 
fcnraJLfl nnl jr _ Stic Of A eiMfiShl ftBMTtni£nt f>t 

%Z bpokjt all dlffrapfnl fop 1 1,0 ft, Print prapve 

ahd -Addradi*, KD.d raah. or atainpD ta: 

TREASURE HOVELTV CO„ 

72— ^Ifi Av*., Ptpt, 1303, N. V. il, M. V. 








I.issitn TiJ- n n j l ttcb-IVb TC-aiSlp- Cradd n t iKitn-n nr 

r.Ln.|i, -r prnHrY 1 frar lilflivr jmjaLcLencj-' aiid rjuni: 
Lh rrauirli caxy r jir-ic-LLra/i I hi 1 c-etl uf-l‘i-3 3il ^thI raLni; rad la- 
Icinv^pJi ■ptn:i*J,li-LJ. 4 ;-;m«i, i . ad v^nhi ro. hnu-rf'Jit- 
3lli. r VViWk. H-iiL i ivt- ri'vi'u hr:'- 5Jli(l1J4' FlIfJK 

CANDLER SYSTEM CO. 



BE AN ARTIST! 

Trained Artists are Capable of 
Earning S30, SSO, $75 a week 

IX b*i Yoiit' 3PH-ra Tinfcra to Prpp-afo for a> 
ft nrit.i Fil,’> A r t Cn m a r L CpMM E FtC t AL ART, 
DESIGNING and CGftfUftNIH-Fr— 1 m 

[dpli- liMliOP i-r-iiiy L-ra'JJ.'sc-., ISra 



fvv:|iari«-rai: , C' ner-i'^HsirV- 



-W!i lorLctp 



yniL Htf-p by kL tp- — liUndTCfl* kuvra [UliIi^iI 
hy utlT Jil'n.t rlf.H n iyUJioi!. TWO ART OLT- 
FTTS Ri;FtMSr3i:iS. Full inR*mw.tJnn in 
rralnrrL.l, tTlI :>; ftOO'K, "Art ftir Pl^nsura *- 
Pro-hl —lLlh -ill Jibraqt mLT caurie, nerv- 
i^duntca wiv and. f onitn-* e- 



',n. 



yau 



ii •; 



BOOK glvts details! 



RCHOE)L 



ART 



NiLliVM 



WA 



1 ■ H I 



s-tutfii* IE3K. HIS 15-th St-, «■■ Wlkll. S- □ - C. ■ 

:-V l 1 U- UH' >i:-4r Lu* 3 LIcl OJl'l lull j-^rU' rtlln.™ hburliL | 
your cflUKEd | 
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POPULAR MECHANICS 








Are You LOSING MONEY on Work You Can’t Handle? 
— LOSING TIME on Hard-to-Do lobs? 



2 — -TLiSf 
*ifciT-pn* 






lob on ANY Car Built Since 1935! 



fcm UTi 

Ini money Ob Jobs yuu 
J List didn't Iiuvp time, qt 
cjinijp-h. hands. to da! It's 
like addins: “2 mcchanlC-S" 
lu rpiar shop when ^nu put 
MaToR'a AUTO HEFAUt 
MANUAL H>n the jobi 
With till a 'book an Hand 

you can ri-pnL- atiythLtijf 

from caTbute-lartg rear end 
-"Ipore nil Icily Lind r.a^lLyl 
Juat lap* up m ate r mods?], 
and job an the Qwok lodes 
in trus great booh ---and sro 
to wutkT Olenc-. illustrated 
itiatntcQfina lead you step 
Ly step. 

To make such tn amai- 
Iftff bapfe possible, entJna^r- 
edLtarji tit MtiToSL Maga- 
EUie canceled abd ''brntg 
down" i m nfltnLR] factory 
aJlop jnanuarf ler you 
spotted all vital tep^lhln- 
lanrux-Uon ygu need, dor?, 

tailed tt all into ONfei 
hsaid?, eaaj^te-iLodcrBtatLd 
boot, 

No Otter Manual Like ttl 

This BIG book— Qtnr Gfltl 

piLETrn,. x 11 inches. 

bauhd in -sturdy fabdkeld- 
brlnes yau nnarly 2HKWJB 
frervlce. repair, adjusimnnt, 
repiacetnent, tunc-up laeta 
on every car b^ilt /ram 
1935 lo 1&I2. Mare than. 
l.QQC cut-away photos, dla- 
ttaiTis, p mwl ngi thtfw vdlc 
<? iu*Lly WIIAT Hi do, HOW 



Sa„t# TREE ¥ OfJ«- 
Appllfi* «» Hew MoToft p 

truck REPAIR man UAL 

Covers all types OnsoLLno E|i- 
pines’ EMwel9i Fu«? 

Systems,. GoverngTS, Lubrication. 
Ignition System*. Btariert, Orner» 
pWs* Clutch en , Transmissions. 
AU«, Torque IMvldere, 

Case*. Brake*. Steering. etc. Check 

bgi SD KHipoh at rllfUL 



FublliW by 
MoToIr Th# 
Loading Au- 

T u m a t I V # 

Buiintll 

Mo^Olini. 

tt o T # R r ( 
manual* ai- 
ivro hiflli 
itartdordk af 
repa-if work. 



to d* It T lined by U, B, 
Army, £rndo p technical 
atHixjis, IbgwRiHb el auto 
SH-vrcernen. 

The PAlRTTAIj Table ei 
Contents BhOWo. here can 
ohly sir* ynu nn rdfex of 
ail the thousands of jobs 
OiLa fcggk ngvers. Hundreds 
oi "war- timely'* pointers on 
mn-slmum miieaecand per- 
Jiifhuinee with. minimum 
luel can &U motion- pull 
wheel alignment data In 
prevent, t:re Waste and wear. 

SEND NO MONET 

Just mail coupon Otlgw - 
itiiihfiut vntmetl When pcat- 
mA-11 brliL^a book, pay hLfii 

hothinir. FLr-st make It 
shuic you whot It’s catr 



lew tjd 



1 Toil 

Actual!? try It out on it 
u-tough Juba. Gee 
ter younsiill haw Lis cuUlc 
eUo 



-tough Jobs. Gee 

. in haw it 

hide*, easy Lnatruetjotix 
and clear pictures nii’i, 
yoa time, trouble and 

DiL.ney-hqw thp hot* can 

poi' for itself ihe Etst Jew 
days you else it I 
Unless you turret: this Is 
the it r rate st time and 
work-^aVer yoti've ever 
peon— return l>ock In 1 
rinyji und pay npthLnff. 
Mall C P U D □ n Id d. a y \ 
MpToR Book Dept., Desk 
1C, &TC Madison AvtJiui], 
BCW York 22, N. Y, 



i^mnnEDi mra 
Bantnm Graham 

Allbvnv 



AmNvi 
bvkk L#Foy« 1 
Cadillac; La Soli 
dikvfglvl Lin-ttln 
ChryiUr Linen In 
Card 
D> Solo 
Ondgn- 



Overland 
Hudfgn Pprkpid 
Pupmobll# Fitrr# 



Hflih 



Arrow 
FJymevlh 
Ponliac 

fttn 

$to(4b9ltvr 

Tarreplbn* 

wniri 

of carhiiTEtor 



6IQ papes; SO pages of carobretor 
text, charts* iliustrattgns, cavuriny 
aU mndELs. 

Over fliB charts, tablea coTertoff 
Important speclficatl-ona. clear- 
an ces, mrasui-coittits, arranged in 
handy form, tnciiid^hgv Tune-up 
Chars. i Valve Measurements; Gnm- 

g re&Elen Hrcgsarc; Torrjus Wrench 
fading"; GS.aH.tag Bjntar: Eng'lnf 
Clearance: Main & Rod BearLtit 
Jgurpal ulmennigrts : Generator; 

Ci'itdi ct Braie GpecLflcatlgas; 
Front End Measurements, etc. 

Drtai |rdj pictured LeistructLons 
on EnBlnecs: Eloctrig, Fuc3, Gwl- 
lng. LUbllCattELg GySteiUK; T^m* 
miAsioriR: Wheftls; Front Ends; 

D^LverealB; Rear E oda, etc, etc, 



0 FREE 



7- DAY 

OFFER 



Balk Di pari mant. Dull 1C, S 72 Nl^sn Avr, Vt* TUrU 22* If. i T 

Mush to me at once; {Check bex opposite hook you want). 



W oroR h i 
In T days. 



□ MoT*R fl a AJUTO REPAIR KAmiAL f JOfffleflfr - 

F acton' Sh*B Jf amini"). If O.K. I Wdii retail |1 * M r up1 . Dk 
and H monthly lor 4 mohtha. pi a:: 35c dahvory Charge With j'ir-a] 
psymeht ((5,3$ In nlJL OthcrwlBe I will reipfn boot postpaid 
In 2 dsjs. (FtoeIeu price* remit ?7 In euh wlih order), 

□ M^ToR'r TRUdH REPAIR MANUAL (Described at left In 
ItLe bn-x 1 1 11 O.fC. I Will Tftn.Lt. S3 in T day*, and S3 monthly 
rgr 3 mocitha. jslua 35c deliver? charges with a ha] paymimt 

postpaid in 7 dayj, 



fen j l pontha. plufl 35g dtllvcry charges ? 
fsa.35 in ail J , Otherwise I Will return Baak 
d-arclgJi prEue, rchaEL 111 ui b with order), 



Kame_ 



AddfKL 



CEl7_ 



_Gtat*_ 



I I SAVE 2SfJ Check heee if cn.c]nnLr\R folL paytafnt (check or 

adjrW"3>a , SjE* B,, ‘ Wi ^ * hlpp,iie ra ^' 
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here is your success chance 

BE A 

ELECTRONIC 

TlCHmCIAH 



SPRAYBERRY TRAINS YOU QUICKLY 
WAR AND PEACETIME WORK 



YOU GET A DUAL-PURPOSE RADIO SET 

tfhe oJTtt I nwke pou hem is LNe opportunity of a lifetime^ Il'a 
S&Llir ti-ff tn jsfti ready lor ft wonderful future id ChEr 

■wifLlv e A-p-iiuLi ns Held aE lE-inlln- 
EleutranLua INCLUDING H^dlo. 

X-Hl-HinlHjrkii, l'i<i-!|urncv >1 od iiLaLi un, 
und Indian trial Electruftk-a.- Hc> 
ffOW Lb 1H* tsr,i£ t a start. 

"Nii pyavfiaiLD ‘d-xpcTlcncc Lj ac-c-dc-d . 

E rnipply yuii with Radiij Partis which 
you use- jc.iir pnp-cxpcri^iujc La 
Repair -work. These- d-htthc FurLa vtv 
vned fox Cc stir^C and for &gnfil 
TracloR 1 , etc. 

PREPARES YOU lor a 

BUSINESS of YOUR OWN 

«... or Good Radio Jobs, Civilian ir Military 





Tho Sprayt-crry co umi« jsuka 
Ihv- MUcua Lti 

you 10 kind Radio Set Repair 

r-m-vctl, E IfrtLT- Lu* ivi| -mtLhQ-flffi. 

Electronic M ul ptiicji t. Soon 
1" fl-™ 1 taf thrr ju<(:ion r a ThJtlle* 
the Armjr-, Novy, or Mi'irLnia, 
riling utid Ijl-ci l-i 1 pay. 



rilthE If (V 1 :■ I> li L n ri □ c I [f It Iftl* 

a clear,. simple way. I make IE easy [ur 
o.ihL ] r.Ht^i.1 n$1on Work . . , . hr t?™ lLcdJ, 
I leach yivii haw m> snhEalL And repair 
you'll be Ljuallhed for a pood l^* 

plane* itHiinrt' war TviH-k OIL. If yuvi enter 
i jny train Ins - lvkl] hcLp ycu, win higher 



JUST OFF THE PRESS! 

“H«* to Test and Repair Radio 
Sets Without Meters" 

Ln ihfr SprAYfetTTT 
Luba rat ary, thin i nil furtive 
TOlUm* tellR abnul nn »!"«■> 
LngLy LlmpSc-, yet riCrirrit 
method for R-jhIIo tr-outi^*- 

>.l'H:-ri[kEi|7 AihI pi-pulf tWbll^L- 

<mt use ol regular <'i|iilp- 
ment inn.it 1 riL-urre due- to 
w*r Sc ml for chin FHEE 

fcrjiik UUVH WJlLL-lt The S'.ITipty 

lasu. and aleny n-irh L( P ] 
win you u net her b*i: 

FItE-lE book de«ritriJW m# 
jdLa - EleCtmnLfl traLuLuig. 
igc- CO up eh EkEow. 



l 'lnn ivU Hlkhh L'llY t ]tr h 

ISAUlm SETS w^HauL 
Lh RADIO." 



Ninig 



Ad lire - s 



I ,r ? - 



mail mm 



i 



IleW Eo TFHT and ftFFAlH | 
a ! ill “How W HAKE MuSKV ■ 



I 

B 

h i It + i i + * i 4 t------ ■ ■■ - etal n , P r i * h * * * - ■ - - I 

{ MaLE Ln yAuiwi FJivvInor Or i •.!>*>■ en |»:»iPiV 1 — ^ j 

yow -Haw It i-ri jpE>|Fular AferARmir’-tl' 




YOU ARE UNDER ARREST! 



There's a Thrill 
in Bringing a 
Crook to Justice 
Through Scientific 

CRIME 

DETECTION 



I have taught thftu&smda of men and women thi* raeftin^, 
u^fitAble, pleasant |]rdfcesion r Lot mo tcactr you. tw f 
In yuur own home, Frcp^rp youra^Lf io your leisure time 
to AH a responsible, etesdy. well-paid positdon in a very 
abort time and at very email cost. What uthcru have done, 
you. too. cAn d4r 

53% of All American 
Identification Bureaus 

Employ sludetits or graduate* of 
I.A.S. Thin fajitinalinjr work is easy la 
loatnftbd the training is Lnoxponaive. Tfoy p 
too, ten fit yourself t« AH a reaponeiU* crime deteclmn 
aob with Bond pay and steady employ raenlL Unt dnn't deity 
“ 15 et the details new.. Let me *how you, how easily ar 4 
eftmpJeteiy 1 can prepare you for this fascinating work, 
during spare timo n in suer own home. You may pay aa 
ytyix learn- Write tedey for free Crime Book, 

FREE* " THE BLUE BOOK 0F CR1M ^’ 

-j am M ihiFlIler. T?-3J* about fame ef iAo ima-->t 

InuKMJnr fflnrifi ever p-e-iiraEraied and haw they w™ Hlvid uinMikii 
Hi-n vrry hseUw>ifi UiPffhn lw I.A.S. Be-n4 bow— tw ftuee m ww *gf r 

INSTITUTE OF APPLIED SCIENCE 

Dept. 1353, 1530 Sunnytldo Aye. p Chicago, Klllnglf 





Tan SKINS, make up FURS 

Be a Tj i iJi.: tTi'-IL Double wu* kuTiiuig Jfun. We 

rm:h T&U kl Hsffli. h^uunf Bitdr, A o i m ■ If FiiN, 

Mpadl. r-ri mm rm RMdl-aiahA. FUT ami |: r:i1l1i. [B^-Dnie 
h.-.-iii'* - » !iM i '. -i MAJI.E M0N£V. aJour.l iTimn :h.-i fur 

=«. ui* flicati lu ipv> Dink, witiirt topat- 

IDO Elmo flaeiurcs In rocc nnAK 

HanUn, j-rL nnrtWI. K'i rHE.E DUIfll 
Nom Ft*t, d?nd poet <ud, siur* j-uur ACE. 

nqrikwcst-ERK SCHOOL of tuioepmt 

D-L-pL 3373 OfflAlHj Hfcht-JkhA 



ANY BOOK IN PRINT! 




AMAZING NEW t 
BLADE SHARPENER f 

Newshtti-peMr tor Tn^tcftdf .flt 

, i h'-LtiJi:- cd ne mzifr bkudKa 
~* r l» ™* [K 1 rforiiLii I?' i frU: k'H I " N Lj? 1 ' ' 
L n ettHIl Y to rti-initn hSadL-s.” \ 

I writefL ene iiaef, Ab4-Llh:r U4iy$, / 
f " ll-Li'# ii'>»ri ] bii.dE^>T*fc-T&OUBMe. J HA.Ki 
1 ree'ly f framit bkii-* Iwtiy-a iL wrapi i aa 

f-rnt-oiLn LhkvIaR- aiitfah.. No 
Wfitk. tWd" h»l'- e-nrriH-L uifii aUit 
nn-jM- B4aLnni«Y»™-iy, Juatimjfca.“rtJili do ul 

mffsSs'MsflSk ■ 



Delivered fit TUP r dnar. W« pay paiU^i. Slsn^Ti! 
jLMihiixK, iLi-iA - boDks. papular edLlLaas. hctLcin, re-f- 
creare,. ruedLaal, nt^CJLhhLcal, ohildfon'* b^dka, etr. 

#l| mi gnarante-ad cavlnei. Seiu| card mart far 

CK&t-k^r-iCi's 1^4-1 L'-aLaJu*. 



St*»l Mlq«<xp,E»J bwtk cnla-l-ne. 
In JilHlrpUire. TTf-u hmylnp kvIiJl 1 
t FRl| If rw wrlLo NOW- 



1 A RlKlrt L-PUFW. 1 V. 
ol ^IJCI.DDO buoH Juvpt^ 

Tfl DAY! 

Clarkson Publishing company 

nept- fM-44, 13S3 S. Wabash Avg., Cnicapa, Ul. 



^ SEND HO MONEY! K'K.'lSyiSaCrESETS 

RAUlROLL In ft It i«' it put 4>lKhM wltS 

pvhij ihivH ii» ti#- 1 . nun nAErftKOL]- and ■■ rei^n* 

TvUf iol^er. KBiTT— exil^r TiinLiy. RAZaAOUL COMPANY 

t» HntH Mkhinn Ai<nut, Gepli 3C3. tlMiia, fliirtk 
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MIDW EST RA DIO CORPORATION 

DEPT. KEW*M ESTA » L 2 l ' l iHED CINCINNATI l OHIO 



ALEX, E, GORDON, Indianapolis, Ind 
legislative representative of the Bro (her hood 
o/ Locomotive Eirem&t i — 

^ood news tfo Auflcfrecfa of movers 
of rafssmg £e rv/ce jrie/i, through his hobby 
and his faithful 26~tuhQ 3 1940 model 



BUY 

MORE 

WAR 

30 NDR 



A LWAYS a short-wave radio enthusiast, Alex, 
i- E. Gordon has spent many a night listening 
over his 16’ tube Midwest Radio to Foreign broad- 
casts- Several months ago he noticed that the Nazis, 4 
Along with their propaganda, were mentioning the 
names of a few* American prisoner* each night. Mr. 
Gordon began to jot down the names and sent post- 
cards to tlie parents of the men named. The response 
to these cards \va$ so Instantaneous and gratifying 
that Mr + Gordon induced others to join with him 
in a Short Wave Listeners Club— each member of 
which is allotted a definite time at his listening post. 



Mr, Gordon Teels that he is amply repaid For his 
trouble by such grateful expressions of appreciation 
he has received: t! It is a patriotic service for 
which I Cannot thank you enough 5 p - * * God bless 
you for your kindness” . . , and other similar 
statements received by this Midwest Radio owner, 



Just another case where a Midwest Radio, famous 
for its ability to pu;L in long distance stations 
even under the roost adverse conditions, is doing 
yeoman duty* until Victory will permit us to turn 
from our production of radio and electronic 
devices for our Armed Forces and resume the 
manufacture of finer radio receivers — at lowest 
Factory - To - You prices and at savings up to $Q%- 



U y \ by 

f£S! S 

, s ptstbP' 
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The set of 
books 

that makes 



MASTER MACHINISTS 

and leads to bigger pay! 

Thu- hie foomc'-atudy and reference eovrae gives, you the 
practical facta an machines and m^thodn you need to ad- 
’iunce in mteham rtmp »mrk, idv^utkge of the ether 

man's experience as found in books, to- solve yo ur proUeiwa, 
increase year efficiency, with 

The AMERICAN 
MACHINISTS' LIBRARy 

a i4iuM*^-ziia ime**— as is iiivttr«i^Ki 

f A «owit»lBfd hmit-ftu4j^ CfliWM *nd rslurencB library] 

Tbl* library of nuichJne shop pnjutlwwu wrliien for wnctlral tnrtt, 
Ii Hlvra you line bent, □icihndi'L for every kind o[ EUuelune Blmp war};. 
Jt lulEy explain* intbea r drlLla, and other machine toob and ilwlr 
ODtrasiaD. aUlntnuElc HCTevr buLrhJu^i, ti|HM^.Ld ilekI feftb, colIT dfttlgH 
and nxtuna, punch and die Fork, ipcml nrlie- 



AEid product ton. jigs 
ine, ««.. etc, PLalnly 
of help to tbe mu cM 



nrrH-trn — £grnpleEely SILliHCnLlCnJ — l tie lX-HL ktQfl 

macMce aliop man. who wants to edwaroc hkpucLf. 



No rmnir dwm 



III pile* 



mwf (NJfntnb. 



! EXAMINATION COUPON 

i — — 

| MeCHArt-HlLL BOOK CO., 130 W, 42nd St* H. V. IB 

| ^ tti « fw tea di!fl r nAititMdwn Oh IA«r* IE 

! HtW«obM> 1 -i;l wud ?*U II. tt la It 4km and P.nn -r.1.1 U,r priea 

1 *f ILB.54I L |..„1, rr HA w lhW ,r I ,,\| mill*, Ik- l.iM.k-k purldUKt I.T* IntihIM; 

"Pi lliIppiM'lt WrtN pPelfrfj nil In jll ll^i 






J lluhi* AddtH#. . . 

| CaLjr a ail h-liila. . . 

| FOvIlKl-li ... 

| Kama uJ C-om 



Do you want 



.to go to College? 

.or to enter a Profession? 



. . or get an Office Position? 



To get BnyTOliere, you practically MUST flnmh nigh. Stbool 

S RBT. You can complete our slinpLUSed High ftebool Uou r« 
SPARE lime at turnup rji FAST a a your time uul ahJIkiLr# 

5»m!i 1- 1 i ■ r .1 a I a n. # i puMAnt il-v k Anl huli-I _ 



Couna 

□hlllLlc* 

you lor 

liwtry. 

. .. — , — subject* 

aanpieted. &liwSc " J J _ ~~~~ 

toTiiifl. American Bclui^hCMaii^ci, ™t- i .gfiT — -cntioraGd by eduen- 
i torn FJ edan yuur high school aaucattOB NOW. Writa TODAY I 



High School Course 

at Home 



Many Finish fit 3 Years 

Immm Mm m mm mmm mmmm mm 

AM0tun ScPiewI^ Dipt H345 p Drtiri An.it Silk SL, CPiit«|Q 57. lit 

Oentiemen: Bead me FREE mforniatlaii c&veriDg special train* 
log In Bubjcata chec Jcod boEnw. No obtlgatJou dd my part. 



□ Hififi School Court* 

|3 Cor t Account InA foe fc|fg. 

□ Afth Licet u re And Building 

□ Aut^matlTE Knfllneerjng 
n BucIdwi MiEiatcmnit 
U El*etric*1 tntlnr^iAi, 

fl Elec. inJ Cm Ref rlfierut tem 

□ me Conditioning 
Q RaUnay Training 

jV am e . 



□ Dleiel Engineering 

□ Dr* filng and Itenjgn 

for men A women 

□ Flat rlci 

o Private Secretary 

□ Mtchflnktl Engineering 

□ Aviation Q Radio 

□ fiuleimpQlblif 

□ Shipbuilding 



| Addtcii.,,, 



Say fffw j aw it in P^piilsp Mcthottite! 



Gota HOT idea? 





*ss 



'OR A SWELL CADC!T?1 

Id's grt Enij mrrring and Piodutlitn 

Si i IT -rd g jr UnUrviied' Firuciiing w,ll develop iml 

pucrapk ywr brj'-n- i>ii|.i [or F‘. W. F'.. and jEranrj? 

(□i phbnl. Yeu iee fully picEeElc^5pc[iiliiir»fl in 

^ Pltil he. ElcdioniEi. MeldF tr Wned. Wpk Ttid^Y. 



BOX 2745. KANSAS CITY. WO. 



ny M'aj-h.ir.i' nr l ■ hi i lM-hL|[ncr lYitou li winpbo^mhe 
fwnhe PEUdy. M4my m-ihiiij,- tiioti tw (mh ■ iverk. L^i.^ " 
iluitiy cainne fer mere iruHnlne enn I^hjI ibQiienera 
Jobs vian In ir. KuiH nnnm ^^4 1*-L|ni 



C r uod par j.5bs v«-aiilnL r . 

Uklay tor full free Early. 

Qtilg IH&TITUTR OF TEChPO^Y 



J49, Crrrnvi I le. Ohio- 



STAMMEI 

Ttda wiwnr 12H-]ia.R-c liOolt, "Stamroerlsi*, lEi rjui^ 
a.iklCflrE«tSMi, J ' dtttMtiea the ll*nue l':HL McLIiod 
far Bfbntlhn rarrminai fit jlBEnmcrlaic ttut 
Iprtns lucrenfllul for -in' vl-j r.;. DrniJ. H. ElufiijH 
Dept. I B I D h Cirtla Tnwir, IndlinapAlri 4, fnd 






learn CARTOONING 



m r TRIAS. USSEOMl Canli lei ora nun tit hunmr— 

... .JBSI 3 C— HV MAIL, tllive flLR[ JE.lXe liwneyl pjn !■»- 
purLeoce nriilL-ii |o a-iyn. VS'ri i u inlay tor FBEE LtStit-UN, 



malk-d kHii.iiij.iiL. Kei LaiFU-uaiJciiL 

jWaoN -gjq'-CarlOOO Bchaol -. Peat. M, Prgyla. uiianartam. 



Kplondid cippnrlynifiet, Pn-pare jei Apart 
tiniP. FlU'y plpn, N<> prevuuiJi c^^lwru-ELeii 
SH^eJed. ^irrnimi bc Eimj ^diicalloo FUlTIcLcRt. 
St-aiLl E’lKrfre^ EifMi-kleL '^OpipntLiuiLrJrtfb PIki- 
toBraphy", jwmJeulaja a ad reQulrementf. 

Amarlcjn fi-choal of Photography 

1319 M.LP..U.1 H A¥T .Phqe ia53.CHiTauy.Nl, 



ERE 



ARMS AND LEGS / 

c^rrtctly lUEcd. Jitr^nK ond eom- 
forlnblo. NuturuL ^^|?e;Lr:mce. 
Hmoeu fur b 13 defihrmiliePr 
flekontLnd dt-fllgri. I-.aIt 



Esi^ i4 tiR tula, brulaaa, wain fpiiH In' llrvt- 
SU.lO aFw TP»v<li iltM, nlniMri. beau — 

'SP*' MEND the HOLE for 



AnCEJLiraONitktiMli-r One. 
44W4h«HefnAftM Mrjibl# 

w Wirmraoi, won'F 

edl — jwnriiM 



SO-LO 



IDLE for 4 , 

:Owlirr Dhm In 
Irjibl* Sm ■!. 
Wfwi r 

M mpmlf 111 

i ilk ruiA 



ITALIAN ACCORDIONS 



H»d Slidf. Vm tnA Ejkw«S Dfl™. B®T Ctfc-Jpnm Faring 
feD'l K*TT* >j«afy. Etod lUIUd lad *jliLnr« Tur ]-K£E raCE.Ini_ 

ITALIA & T. SOPRANI ACC, WFC. CO. 

aaa w ^qlh st., cot, chicaqo. ivj^ 
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POPULAR MECHANICS 









FREE TRIAL IN YOUR OWN HOME 

Used by Army, Navy, Other Govern men# 
Drptl,, 200 Stlionfl end tntSmtri$t fit 



Fields* 

^ 8tG OPPORTUNITIES 

Here Is the HELP YOU NEED . . . Now and After the Warl 



DO ANY J08.. 

EASIER . . CiOICRER 

MARE MORE MOREY 



Get. ready io> mtti h-t-HiT Jab compel III on, now fmil when lYfiTtime jabs are over. 

Get intu unr of l\wn* bi* IbtJdA, Hlg mnni>ir find many other ndviLri- 

t-ugeti AWiml yn>u IF yon pro jure- now. Here Jn the help you need— EAE-Y^— QUICK __ 
At* LOVtf COKTi ThdiiHundn *f me* buve already used IIleho Innr-jun buy lus. — 

Uenir.rterH and experienced Mien nlihe bave doubled find snpLtd dielr earnings 

with tli i r; he]p t Yuu teo h Cun FtoW Jfet the usieCiul knu w k-'j^c yv u Peed fur Cop pSPr . . 

better jDbft, or u buuajl* 4 tf of y<mr 0 *fi. Thin ad ytliJr GOLDEN OPFOHTUNITV, J.C CTO 



automobile work 



REFRIGERATION 




New Printing Now Ready 

Almost 1000 Page* 

40 S Pictures — 17 Dia- 
grams in Colors Mokes 
All Refrigerator Service 
Maintenance, Repairs 
Simple as A , B * C . 



BOOK 



HOUR 



Ho new refi-^crntarE bcinfif mnde. None for 
ycai'fl- Miltons, nuiBt be kept Kttiug- OwncTi 
will tta|. r for CpmpHytrnt (wfvtce wbich will 
he 5 need Hid m-m’-f and mcirc. G-rt .MOl^ERN 

<jas and electkic hufriuekation, 

me BOII-teehlrtaCal tfamle tu =i II lyflvH ot re- 
irigenuoL'A fi m:1 get your all fire of ml a new 
nmllt. Clrit a. Jop nr J5tnrt. your own uervire 
buMiiPfiK. This bnn-k wall belp yuii mike 
mOfity umywherr, Suld OH hlDBej'-ftiCk gmr- 
nillCC. Price S6.0-0. 



HELPFUL BOOKS 



MODERN WELDING PRACTICE 



.1 II.- L I JLfcl^l I hlll.1.1, JvL'TAL-Til a If. 1 1 ! P. foil iL LL LVTWX Of 
ivL-ldiiiK jimB liffit I tim I iuvii I .it inirlJihH, WhilECII 
by reroftnl-zed i^l I Ktn an irplnpiif hht. 0?r 

■‘ irtlen 430 p-u^p, ST? tmt. 

i ne . N’fin.Tcehl'kfil. ™*TylhiaiE yini. 



r. ^.1 =1 l 1 1 - - i: 1 1 1 

tk*( and hlon-Tertwi.rpl. Cc-vm* rvrrjtWn(c . 

need in know. I'rupurc- for bevL iiay Jobs- new. 



Met ll.Ofi. 



SHEET METAL LAYOUT 



SEND NO MONEY 

Select the Books 
TOU Need Now! 
We Ship C.O.D. 
Anywhere in IL S. 
and Will Refund 
Amount Paid it 
Not Sn ti sf a ctnty* 



HELPS FOR 
BIGGER PAY 



AUTO BODY AND 
FENDER REPAIR 

QfcYiiefB Will hiuTirj hi|; InOney 
to Ht'i'Bi r^pL |f|..iHI"K P™ , <e- 
cimnv- lew new rar-- avaElaJile. 
Til I a liank ka n rrn-f-tLcn I anoney- 

I 'll j :"h ni£ pniiir. Idui'il ffir HlKip 
IMI.ul- 1:, jufi L'VLTy Him-, wlni- 
ViiinLh a aIljifi- i:-r I In- aiilllliHin 
O'l hD ill ki'CidiiftdJd ran 

l-nrVn .;- m-wr, Aull> Iklily ITlO 
Frnirr RepnBr* eeniALiu n-if? 

Z31 hlluMratioiUi. l'i jih- 
er* aneLhiwJp. emi]m, eu., ul 
M iiiari, Kinifile lungviAfi'e. E^iic- 
3S.OO,. 

The Famous DYKE'S 
CARBURETOR BOOK 

Ri se fiay of *13 iiim-A f*ir the^e 
WJIO SQM-lefttv in llii* wnrk. 
Th-O hE J f ijiluinL khEiSc n teTl- 

O^tlOP. K 0 M‘ wJJtlen 

l|! • “ 







World's Greatest 

r AUTO BOOK 

NEW ZOTH EDITION 

New on Tianf- 

fni-Si lOrfSj Trucfcf, Trac- 
ton, Ohs? for Aircraft 
and Auto Fngmts 

NrV.f vi 1 1 hi ETlLLtLDI17 eft C-PFs 1 1--0 ■ ■ IJS 
PT^iirv ILILd EfelOLEMIFUJll HJf BICH 1 1 -L‘ l- U - 

^ ^-1 iLg lI iv v-ewk. yiyif- n-wii iin 
■iLjiufl IjYKK Aura Bouk im^ Hl:iU 

fVf-r lH , E , . l riJ. Urand ti™ -U |Jl Jf.-Jk- 

1| u-i CDtffira a I L nrtnrEntL---., Etai^Erue- 
ll^ii, rMkELl r. fldjJ'.^Kl nifiil . tenCknRfc 
i mi Mil i'm and rtmeifii'H nr aLli eornL 
WfiYli'O biSKw-t bou% SS-dO. 



'■”i:n , .i' [unih-n]i. 



Abcet riii'iaL I^'quL wi'rk: 
: l i 1 . ■ i -. i.” fin i lf:ini. Tfci 




ierdilfin,. rai?- 
b u t tt I >5 n r 
fuel iKihrri^ 

VJftVfH, -Lite-, 

Z4.-E pn^L's, 
r-L-j mu»- 

i rn rLphfi, 

53,0-0- 



Q'icr * half 
pi l Li lenceplra 
lit 20 uiILlLuilD 
efLiylhe'ff have 
bceTi b q l d h 
Oii-vA 

cutLehia oi old 
smd FIOWC'T 

ears i 

TWf Wk b«*k. ■ complatfl auto library In ww vol- 
um«i fra* L463 pa]i?& — T&i'jrji llliritulltiii and dla- 
grtint wtlf;hi & Ibn.— r eqva l to 4 ardlvury boeki, 

Mall Cuujion to: ^Qdntflit-Wlllcox Co., %nc. r 

a-ooe S. HI ic h iuxFi Avt.. Dent. 1 3-. ChicAJD XG, 1 SI. 



SEND NO MONEY? AiaiV Coupon 



__ rlrnpLi’ Ihnt 

Li-iL-ii'Ainth ef avieiE bAdly 
imidrf Jfir IhLR I'lff-i'py ivi >r* ikiw, F^v#ii puiH- j«fivr Lba wjr, l 1 i-l 
1 AI e nnw Innlnirter nu-i Unto the radical. hii:L 114-.-1 r-uj'infr 

FTitt siLi nheer rneLnl worN.. ioiuf w^rkf-ii nut m>. drjiwniuK j.ml 

rareEully ex-plained. 3 !ms of bcxilc Wi ixll knetice. I K rHe 



ELECTRICAL WIRING Cnrnnar 1 1* nrof-UL-n l Iii^Itui'E IeiIi fir'i 

every phar-c of houKE- «.|rlnic |n cinr- ii.n-.iiy vfiJumi-. tlm-H funiiei i ii_.il 
nuui boolcx nil rfubio^l. IJarvd lionh alvac. GIvi-h r.iiikin:ii F.'i^ifle 
Cotlf- 400 pnff*J*i ftBD lllUMITBilenn. KleelrkMl n.na-L will n-m-li m-H 1 
ii58hU P-ftfT w-fiF, Gei p?ancd now. 52.&D. 



CODDHEAnT-WILLC-DaE Cfl., 

ZOO-3 i. Mlrhlcan Ay#. p DapL 13, CblcDgo l-S, 141. 

Hcnd b«^ L-firrlvv-d. Cd.t. 1 will pop 

churpes. If any booh la not- n:ii| h.i’a-rtea-y 1 will r*Luru In S 
and yeu. wJ]] Kfiuid -maney pmJO you. 

□ Oai & Elec Irk KeMBTi^ [1 EFcctHi;*l Wit Inj ■ - . , . *J 

[ion j . . . . .SS.OQ □ Body &Jid Pfl^dei- Repair. S3 UO 

I - ! Pb-L fii. Eft A rfftb . T.O.O-L -1 HOT LISTED 

P Dyhe’i Carfiurcter Beuk .*3.0d □ Ajrcralt ■ ■ -|v|S 

1 1 UMtrn .. VA uo 1 1 Al rnlane . . . t3-?o 

u ShAdit Mftll Uytidl . . . . S 3 0 Q □ SliDb Mllh. iS vi It .J . . il 

If romlttaTiec Hrmmpanlen enkF »’E vpiJJ p*^ 131 PORUED chnrcefl 

under aujiic return prlTlICFCi 

JJjiraie 



Cut- . . - 



MARCH, 1944 
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Mm emmts 
\mm&m mstmsm/ths^ 

NEW" — 1M clear ond coiiclbs weld- 
ang design ideas gleamed from 
grcrttiCal Gup*? t fence of others. 
Evety idea eloady shown by diaw- 
in ga— easy in undais^^d smd Gp^ 
pEy. El you are mteiesEed in 
welded tleaign, you cpn't be 
without thi-e book, nolhinq dIed 
like it. 5!b50 Po&Spaidi 5 deyi 
appf»a] r 

Htiba rC Bros, 







SERVICE 

MECHANICS 

COURSE 



BOOKS SENT FREE 



SELL COUNTER CARD PRODUCTS 

Bflif &XSF- 

pjiTnrtJwl Anc-in.-i, VlTH-nir j , OniTn^Ud Ud 
ii.Ni.-LbM rir"PMli»« in a 4n «od lOe r*UU 
hlen anil nr/ A ttriclirq oouBtu 



CAN YOU fix ITT 

Tiwic wander bnoki Ull 
BlHMi l.*y JVtDP HOW tD 
iiiiijlij ■imViL'ijjL r-rppdrq pytuJ 

mUm-mi^nm. how tv 
^pt;i . r H oar at jna.Tim.iuu 
piiL-ii'cicy, including lat- 
v»l Uisprovcmcnts in car 
ii.-.-iyji aiut c-pr-raison. 
PiiLicliirO- Ij-iZ'iLLI t :1 mid JlOW 

iv comet Unn writ 
covered.. 

0 Sit VOLUMES 

£ADQ PDR«. 2&-00 lllun- 



RAISE GUINEA PIGS 



MAKE MONET. Th«u*i>ds nanded— W nr demand 
Ertnt. IVc !. apply hriudcMand huy ih* yo-uiu;. Wrlle 1o- 
ilR-V ir.p b Kl-I-J jihiHimed l-allnm. RESEARCH SUP- 
PLY Cd.. ftnpt, F-7. 241& W. Varh Sh. Phil a. 32 r Pa, 



j 1 1 us-t mtitj-nn. SpSend tho mujwn TOR AT. 

fA ye*r h c C0nm11l(v prlvlmgti wJthl 
lour engineer# now given with | 
|_ those bonks withoui: extra charge. J 

Since 



Lim I 1 :iLi: j . WirLnp iLLEh 
fe rAYiSft. Pli-. . i ia l iLil lUff 
pjpvvl tnninii. rii-jiaLa- 

riil mpdpml-"(lc. wflKh- 
n^ile cloth IHiMlIaiff. 

A1^R1 ?A^”eCmn’i 5 Iu S 6?ltTY. P*p 1;. A-311 
DppxeI Av*. at SBi i St.. Chl«se 3T. til. 

I n-M-'id line I<| 1'^iiml.L.-. ynur gju-Vatuivijo S*l of Aplp Ppoka. I will 
P*y the iaciqrHT>- LiiiPiXA only. iiu: u 1 J tYlAy return them 

L\|.Tr--= coUwt. ir nftrr 10 '1 ^-h uj.u l iirvft* r W >.i>h. p IMtTfr, 1 wilt 

t-und you E-2 and -pay the balfcTiou .it thr raLe u-C Only Sd H E'auaiOi lentil 
¥2-1. BO bias been paid. Please Include- consul. Line service ns offered. 

fiiiOUO. 

KilCrlt ... .. !M . IMt .H f ........L.i, 

A ilx|Tf ?4 

ciw . h 

FLcasc attach, letter ntaLLnp ni^c, occupation ai: cL a-ridr£q& -of employer 
nnd Dl at least one tin-? Incsa man as lelcrcn-re. Lien In ueri-Lce,. also 
pleaie give home niJrtrmn. 



*ATENT 



h- ripr Bti.it. iniiL^ l^r-r j.i l l jj-- - 1H PL f ■.LtMl.m, 



LEARN MAKING CART00I 

IN SPARE TIME — fay Easy Picture Chert fffltthad 

4 r-;i r i' fiirnj lifted Mcihi:-cl |lLh( hns IwlPfd trilu CrmlriF^ Of 
-■ii-ny J, I'itiUi " ‘■ Fn'rk Ifh. " ■ ■■U^H Our W ay," J, W 5n- 
i : i !'■ 4YI i Ilk." -‘Eh , :'|Jr FclJeTS.” J| ^tiunjpte As It Bee-ms^ 

■ '-r :-ii VL-^rhhDT . " and many ocbecs. Eaxsi wliJIe learn- 

I::'-. :l LUC for P.m-LUH- CJiatL I.CCi VOUP ?il:-l |.U>; r 

piul fiiH r>. iSrjiu njrc.J 

T HI UriDOM iCtiO Dl. 4403 fW\m\ Bldy., Cbiftlind KWj* 



Rtffottri'd PaUuI 4 f t& t rj t ,y s Sines JJ f/a 

Wlill Tir fhl blk 114 "Etrliricelie h »E faviill«l n l*rfa 
dE7 SHOW BUILDING, WASHINGTON O- C + 



Store Route Plan a&3i 



PATENT YOUR IDEAS 

SEND FO ft FfTEC 



*r© P rotect Your Inventions \ < Mkt4ul 



UcLays Ate dfliaeroiis nod ita«.y tm WIJ 
costly. My pcrs-ODiil service gamirea 
prompt fr&tlon, htylev c^nJlH^ci^o, and a 
tnLnl njuifi ol expense. 1 eufretai thui ygu 
«iwl end ft moilel or tfrawJns. or Eleleii 
and dwfliREon oE your invenLUn. i> 1 1 •: I 
IG.OO. I wHI mike a HMirdi msd report 



promptly bb Co Its 
you a copy pf my ' 



Ltootabllily and send 
■pcwrci iscHif let. Or, ii 
' okLet Cirat. mail 
P st g*)rc. I WHil jlIdo 



you F-Tcrer to read my boo! 

tfan nttaolabd st gift 

scud mj "'Record of In rents o el" form. 



{pwr do yrftts experience u a Rcstetcrcd 

Parent AUemey.) 



L F. Randolph, «SMS®?B!T* 

PleoEO aCa-d me at ones, tree ot edar^e; your 73 - 
Ett£& Looktct ifid "Record ol IfavniitlQD 91 fwm 






n PEQSOfinJL COnFIDEDTinL PflTEni SERVICE- 
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POPULAR MECHANICS 








RADIO-ELECT RONICS 

HOME-STUDY COURSER 'IU Wfl.WJ 




•hAf:TK:^ kAEtto 



IN J B I G 

8l X II in. 

50 LARGE 
LESSONS 

944 

£ctitic>c^ 



ONLY 



COMPLETE 
3 VOLUMES 

50 JWoni^ 



M ■ hdlfliJL | 
fiarhrE 4 ml 
Mllthal mt 
puaji p, I 

d.!i-<-^*d Lb l* | 

[--:H-|-..rnl-ii-r. 

] 1 1 1 ^ r = .- 1 i ■ a =_ 4 
(0 l -k }l>u 

iiwlyitynur 
khrut dtp 
L-j lm|f d an 
Ox x.ixsiiW 
CCiuiiilL Dh 
Earb |ib|< 



GREATEST BARGAIN IN RADIO TRAINING 



Get u complete unwise of Italc'urig La practical radio jvnd elrttrdJlLcH for 1*3-8 (hub 
the ce^l of □ dingle houk, The fifty Lame leazoas, making up th* Qausse Ln 3 
vr-liEiLMj^., hfh simple tn tallow, *aiy to muster and apply- Many dmwi nf¥-H, 
piarupLc*,. diagrams!, ukT Jiuitiuctcr' a hukr-i:-.-.: I:i: i:-. r=n |li+- hLiLl- autumn., on rath pugej 
you snii-vi: at<m* quicViy And find liiu-iii:!^ uni ii-i-hl my fun. HevJew auuDEInnH “ - 
the f-nil hi i L - ]-iV- knti |H>nnu yeu to chci'k j-nuj- jn-is-y rv^A Y^u enjoy ten mine Ifti-t , c | fLh=i( 
rama . aiL<1 - fOcLh. In u nurprlj Ijl-jtIti 1 Mi tin Elrtu?, yin* rendy 10 do hnrhiy 

*,l^etri!nltf- HritnEim-ri l:. or h-OllMl-TVd* OttiCT War-- 

winning Wifcfl III live erowLr.i; idcciTanUi And hadto induacTLw, 



New 1 ?IJ radio.el0CtTq-n.lt CCHLret of CO larjru 
Lok^udj; cav^fl vv- 1 y topic uf radio 
. ■ TUI ni 1 ilHrn eleetranJcj-i; Iv.-iinil in thrv-ti lii.£ 
insmiLiilM 1 1 1 l 1 1 flnbl eoripleto at Ihe unlis-P.. v.ilale 
Lnrru-in (wire uf unly g!t.JG H nuLhing else La [wy- 
NoW jj your chance tv Uik* advantage iif Shin 
litiLii 1 nji iriLULi'j.-MLvinp ufi-cr. I^'t Eli is. Swim-e- 
ft ndy L-uur^i- is ■ mh.Lu- J/uie qaickly % r* ah ■ :h 1 - 1 l ci _ ■ L 
high-pay ji life an 11 TMtlO plant. or in nlccLronlq 
War 1 1 hi u* try, ur JilIp you njn-n i-our hjtvji radio 
uriHtf kLupj rir aid you. in getting higher rank 
|n 1 . 1(0 Army. 1 .h-iL|-|| radio and clpctrQrffiJex [i> wum 
natue moilL-y now: prcjiatL 1 fur tka Qfti\r- tfrc-wgp 
opiiurLujiiEiu.il iai KJcutieuiJ-c#. 

THREE COURSES IN ONE 

You will I'iTiil tlii ■■ cnnaplelo training of r, fl Large 
LcKiMJtiB ih rv-alli three dLuEiurt auuri&^H eoM±riug 
(II I'MiCllcal ICkrilO, I u ’1 ApjnLLulI ElectronicM. 
Jirhi ^ I Jtmko Hfc'MvicLrij?, TJ>e lesscHm ure cleur, 
J: r im:1Ll nL r LotOCL-rilLriC, eilJiy to Mui.ht* r ami UP4I, 
.^a erLuoutiDU or previous, expejieiu'a- in. 

jhuurLod^ NuLhct 1 in the lliiJB-tTetlijn □! the meniuils 
(=flt (he left) Ih^. 1 l>el]?fu.l 4 xp 4 iU 1 iul.l 4 BA maid 

l-KiriaTJ-iH. in tlir- n Arrow colunui ou -rineh [uigv, tt- 
(nI im'h iIli- ti-LiH'hrr. Ttieoe euinmc-iiLi Euintii- ynu 
over the hard r'^rt^i atreua the more luipurlaut 
]^uLnld. jshuw yens hnw tu perform meuy eiln^a- 
titHMd i-)i|wj Jnunti uding any lii*jrisn--rj 4 iho, ‘Yh^ro 
situ ]iiimlri<dji u f review ic-Lf-tr jitiiiE our-r. Li-iinr-. 
12 T i:LniwingM F tpicltli 4 a h 4lli>Cnmi.^, ;ind iM'rvice 
liUUHi. uew'ly prepared ItedCoA will Se-icli 

you ball nh«ui kuHii0 ra^Or transmit! 1 *?*, eH ul P- 
raentfc rudlic- ii^Fh Lr;Lns , 1 rinri every topic of l-lh e- 
tj, 1 b Ih'^v— “| ihsrtu - ‘ e LLk, X-TJiy, metal locutors. aar- 
jj[iLrit- hcricoun, ]-'M r reconlLEix'i iacHimalei wtdtl i 11 g' 

Htoulxoll, tclcvialmi., ett. 

BE A RADIO EXPERT 

TfbLp quickly^ in your a&psrd Untie sntl In 

owu trnme. for a wc I L- paying inti-retting I0I5 in 
the tupundinjc E wu-^hi III u!Ti diillur ruitlu-electruuia 
ItiElUhiry. You devlu with v h'nii-i-tii r> - nrhidpJein and 
uiLi-hiy prai^cFn to pmctlcAl esnMAramlune of radio 
hulldh 4f, he-rvLfLng, and all bramchea of yit? 'joules. 



In there w^lL vvi-LEitm fi-fj LaisouE, e^petu f bufii dvtry 

fie-ld ol EljKlrwoUri ulf you SmocrcLLiii 1 -.,^ ir„l fflv* 

yeu Jmawludfcfr whh-li a.hey guLitcd during x*mh, ef 



Eimr:! I'.'llL ts r trl eri^T-M » b Binm wti L 

(r. Ill'll L?f5nor-H will feLlnJ ^0U llLL- UhV-ful "lUTO-hew' - 
rin-HiHHl to Dtfteln end itn- ■.hMHd gn Chi? Jeb. -'‘fvl 
ri:iiixiu today, examine and use all Elurec volumes 



1. 'ftiMe eiifly-Ci 1-1*111 1-IIV. , v. p-l L 1 1 Lili- 



ri:ii|xiu today. 

wLthaut ehldgulLan. 



LEARN TO REPAIR RADIOS 

Trilimi Of tft# CO-drne, incliirttfiJf fean^lis, aerTEce hlnLaj and 
(rnuhlc rebooting charts Wnheb will pknw you foqw to icp-nir IflfllO 
set* Hul'.-kiy uhd e^u-ily. Thl* eectioh ulunu in werth miiny Limes 
the- low pH no nf SS,UE, f^ r the eciihpUte 9 -Volume eourHe. Behind 
no-risk erder coupon tq^d?. Look ov« and TM* (lie*# kirtOP* fOT 

10 duya withm]* obllaatlqik YdV 
have- everything EO gn.lh « — -find 
□Qthlhg tO lufie. 

GET INTO ELECTRONICS 
NEW MONEY-MAKINQ 

Let tkln jni.Elinrkn.Li ve, p-aHy-tci-im- 
derstand, j>partaea| ^curefl pnv-E y(iur 

way knta fileetecinSc* Uie ffiflWf- 

mafeing Reid oE (he future. Pr*pa,f* 
nnw. Unn this trjiiiiing in your p.parn 
time th gist fthpad in a gued |Var*i^br 
Be ready t0> grab Hie u-ppurtiLiu tie^ Lb 
past -war Eleatrunsa dcvrlopmcnLn.. 
Let tlic^e IcAiona tmLn you. serve as 
j?aur tpech^r find guide, and give- you 
[lie needed pnatlaal tliht-a*viTHff 
hluts cd the joh. AIL tuple* COfB- 
|isd<i3i*d — ell siahjectft eany 
t* fiDdr Ah ^diLe^-ttoiiaL value that 
G&bDbt be duplicated ut nny Lime* 

LIMITED QUANTITY 

All (.brt* ■vdl^mec ej the Practical Radis 
and glHtrenira Ceurs* tia,ve ju^t hten 
printed. AillHragh a Ipntu ^uftiLUiy cf 
cmifnea 14 e*t h*ivrt naw, oar lMnfiln 
price will create ■ EremrndiHii LlmiiDnd. 
GoYcnutttiVI (WPB Order b 3 (JJ pajwr 

1 1 mitaChcjiL paUeles may pminl rwprLut- 
Inc. BeEEer e»H^r liLicftOillrnely fer cx- 
^nLiiaUeu. ■ ne ebLIgatqeu (u (idp. 
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These lessons 
will tell you 
all about . . . 

Meters, P SuppEifia, 
CtrcdjtH, Microphone, 
Test E^lprsmt, Tub^ 
FM, OitlJEatarB, ^-ray„ 
AmpUfisr*, FhoUHcelEs, 
Facpimile, Tatpviiiafl, 
HecertfinQ, Supnrheto, 
ALiBnmerr| r M«hsr £*frirof r 
ffadio sorviciitfl. Gun yms, 
Eleetronics In IrttfiFftry, 
Riidin circuits, Hints 
Tenting radio DaHf, 
Tfansmittere, Operaticg, 
[>etd*tori, Bsaeons, 
MelaJ Leeslora, F. /l, 
WeldJna ConlfPlt^ 
HiytHywlUflVKy Pwttl^ 
Fri4i»ncr ikndtr^i, 
AmHrt*fi» Tuh tntiin, 
and rttindFAds of 
olhw topic*. 



POST-WAR OPPORTUNITIES IN ELECTRONICS 

fclnrtJoniB apbllcatrunS-. devteM* iu±d ACCainpLlnlimeuts, uat even 
imukined k *ew yfi^if* - 4 EU, ftrt naw It^Lpiog u* win (he iVur. 
UiirLi^.-socn and unsq.ue Jl-ew aU-LILsn rues ni ^Leetrairleji und mdh> 
will result inSmi'dlalaLy niter tke War. The Jjeace-time sdvimce. 
nUWX In (he radio- frle-rtioni l - i lulu Airy W1 1 L roh»pa?v airk the rise 
df (he BTito iudualry nfter Hw Lnst war, Finn and propers to be 
in the midm *f thia upfNjrtpnSty. Let 
till* lowest pricnil, IhO-me-atudy tiOUrac 
g 1 w r- you the needed (paining. 

CENT ON TRIAL FOR 10 DAYS 

Take adL l £TltfigP nf our hP-Halc exam.- 

i nation UJI-er, Send IriaE OTrtev eairpnn. 

Vo\! will recelva tlk c^^iplc-tc- 1-Vfrl- 
umt Cours* for 10 dnya use*. Begin 
tfadln-^liiEtronlc atudy wLthovt 
con-t nr ohligndnn. Jf yuu arc plc-aaed. 
the eompln-Eo nuur;-e Df 5(1 lensona, LIT 
tlLr-G-fr LllftnnaSs, is yullf* to Eu«p 

for GHUy SSJ.^n, (ull price, oth-erwLflfc It 
CQXts you nothing for the -Bsafplnatlniu 



iNonrp>)B«cli 

Guarantee 

Yeu meal bn en- 
tirely oa-ti-ihcd cr 

/■□ur ir.DMH.-y wil-L 

be I m mad lately 
refunded. Ydu Am 
permuted Lp m+u.c- 
Full uJ« DP the 
caune lor IO daya. 
Da JI |rj*l hiDi.il. 
J-ppMM f j.'-li-j I ssn# 



f NO RISK~T RIAL ORDER COUPON j 



1 SVMCMC PuiLICATIbKS. 33.B S. Jnffojscn tt, thi-caga A, ILL. * 
■ Ship (Iwi eflmplete a-.\ r elume prMfciea.1 Radio and glecU&nlce | 
| Cnurt* fur IO dnyx euariiSnaiLim.. 

T D I am cnclu^Lpk S 3 - 05 , fdll price, a#rnl p^ttpaLtf- 

l □ Seo4 C.C-C. I am cr>ck)Al»'g dcporlt, 

| 1 must fob MEkAQd nr yeu will rrfurid my Tnor.cy la lulL 

I 

| NWtl 

1 A'Mrtu: 



■ ■. I fa 1 ik + ■ i + 
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AdverlLscJla cull in Ihls llfllira, 35 ccnLi per ■wJ. liwfftLira, nuncnnn IB wards. PiFiblt In IdmH 

To frt inserted under proper tlmiaeillaii in April Uiu*. tt&t ibosld be In cur office Febrturr 3 th 

April June wj baJp Mtrrh 1ft 

popnlar Mechanics Slnriilne, im Eh* On-Uriu girret. UMtAgfl. IlllnaLi 



AUTQMQBELEifr— MIDGET CADS 

SENSATIONAL Ant* rids* bOtffcA. ^AuiD 
Racing Album" Photo Review „ 1 9.D actual 

phalDE-, exciting cias-hos. world * greatest 
driver.?, rax* described. 41 -&&, ''Sb |4 

Roiijjiit Ruud." early x'icint; txpeTlOEL-cca 
Starter Fred Wagner. IBI pages. 16 pie- 
lures- Read about mckenbaofccr. Murphy, 
Lockhart, ResLa, Human, Dr Palm?!. btli- 
er-s. Early race cars "Ford 3Pi), OJdflcld'a 
Ken?. Win, ten Bullet, two cylinder Pnrd, 
Stanley, Lec^iqeWlr. Whitt- Lozier, Pt-g- 
EliaL-r, ChaLcrteJras, £2.50. AlitO Racing, 

fourth nr fifth edLILons It, in fail skhsI- 
paJdk Prl ueas include reprint 111 Lkslratlona 



1307 Fold "S." present U. a. Army jf^p 
and German BMW Wh t iPdtdrcytiK. Cly- 
mers. 21 25 W. PJcc, Los Auaetea 8. Cal 11 



MOTOR 'Auto Repair MAtrual— up-to- 
date repair, icrrtcr, tune-up ruLdc tof 
every make cut buLLt allies' 1335 ! 1 CW II- 
luitratLbUE. B 4 D pages-. IDO c-ham, UbLr-s. 
EflO.IIOI! 1 nntrv bnnrd on lift □fBcml nil up 
manuaLs. Indexed. Died by armed forces* 
Bchwls. 5 D. it after 7 dw and t-i.Dfi per 
ldaELC.il far 4 months, plus 35 c [Xialage. 
Return Tor refund In 1 da je Lf net satU;- 
fled Motor Book Drat,. D«k A l&flC. 571 

MudJsfrit Aw., Mew Tfarlf 32 , N ., Y. _ 

SUBSCRIBE English autuicmbilu hiaga- 
sfnbs. luIormatJcn British automobiles. 
VUt, fulure, rncqng. :nechp.nJeal_ war 
tnadrLi, engines, illustratltmi. 3 ntorestin*. 
ItLbii uctivf. educational. Either '“Motor' r 
or “Autocar." Published weefclj St(i OH 
yearly, J 5..50 &L* trtOnthi. "LLght Car," 
published monthly 54 .-D 0 yearly. Sample 
cony psetpald ioc. cL/nic-m. 2 l £5 W, Pic*. 

Lbs A ngeles ft, CliSlJT_____ _ 

PjtiOt'KSHIOff'iL MiilK^b ractn, mdlOf- 
icooters.. midget ear*. Par La. plan*, hand- 
book catalog— fid llliiRtraiianj, pinna— 30 c. 
MJdwea-t, 25 |J_CharlHLtHiwii. Toledo. Ohio. 

OLD Tnn* lulAffidUka, motorcycles, In- 
teresting descriptions. Illu-sil rated. Inider 
5 dc jraflpal-d. CJyjruiTS, 2 L 25 W. Fled, Ldl 

Aufelea 8 , Calif. 

1 S 14 IGNITION BupereTiargcr, $ 3 . fi-Ti, 

S alck sLarting. milrajre, pep. EG Salt! 

:fg. C o . fl/j Jeh u at .. Mew Tort 

E 1 JUIH ATE Deadly moDoiddo goi. I lab- 
oratory proof! and Increase ro.r mltnape- 
vl\h jl Capk BquulaMir NaEiaijally kUOWn. 
Oidtfi yours while alLLI available. Send S 3 
lo Cook aa 5 EqualMns company. 

BlFmai^k. Wryrtn Dak ota . 

FOhCtFT Fuel ralLaning, DJiorlaiSeE r gOS 
llcltoti, convert to butane. Far better 
than jr^ollpe. LmpoMibJe to farm earlkni. 
imjMiaaibic La dilute alt. 100 percent easier 
on bearings, etc. Not ratlonrd. unlimited 
Jl apply, UKUJiLLy half the cant jJ hB^oLILIV. 
lavibgi pay for LnscaLLalLou. For iniorma- 
lion. skeEcbPS. list of nt^rs-iary enuipmeui, 
enKJin'iTi hr duLa, cu.. send one dollar to 
E L. Alberti, 2 S 31 our vey a™.. Alhambra, 

Cal It 

HENEW Car biL'.ti'jK !. Ubtxpenfllvety. in- 
lEruetlom fl.EHI. Popular 5 -ptvjcc. Hadnc. 

WliPCPPan. , 

ADTOliOBELE Rjulntf beak, fifth edi- 
tion. veil j]J nitrated. Instruotlons on 

building bodies, framrl. Ford A 

zmd D convenloni. Flans. AAA rules. 
ipaciflcalLOPS Roadaler rucinj, Indlimap- 
am can. SI Cvl JMSStJMLld. SL. 1 S C.-O.D. rajr 
Kuni. Dept. 4 T, Madlionvllte. Cincinnati. 
Ohm 

A CTQ SIFPUES AhTD EQPT PM ENT 

l.ntm MOTORISTS Kerd^d to makfl xa.? 

Up to M^i- saving*. For Kree 
test oner write Vaca-matlc Carburetor Co., 
*G-]T-[loa W. Stair- i^L , WauwatoHa, Wj.i. 

OPERATE Can. truels, traclori. mo- 
tor! , with wood or coil eas, lii cpse of Ros- 
aline. ExiflUxlvcly iisttl L:l Europe. Cam- 
tuLuit detailed Lnstruetlons SL.GO. W. M. 

Crw^ lUine Hock. W». 

PLATING Oulflls for auto parts. Con- 
nect to a battery. No tanks used. Free- 
purtlculnr^ and proof*. Gunmetal Co.. 
Ave. J, Decal ur, III. 
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CtrYMER Chromed siwtllght lot auto- 
mobiiies, motorcycles, boats. Jiunters. trig- 
ger switch, pta-L-ul Iinp, very paivi'-rfpl c^B 
any 6-B battery. £5 OU y-L^L-iaid. CaUfftr- 
ni.i nombl nation set dual mumera, V-B and 
Mercuiy. Mvp gasoltiiD. beautllul drep 
tone, tM.M eooiplebe. Ctymeta, 212B W. 

Pico, Los Angelei 0, CaCLF. 

WHIRLO AS TdrbEnataF, S3. iflvi:n cy- 
cipede, vaparLilng whirl to carburetor mix- 
ture enterlnjr meter, thereby pcrmltLink 
carburetor readjustment Tor eeonomEe mo- 
lar tipcTvtion, Wrench Inicatli li minutes. 
Send auto trial r, ypar. B^fipid guamntiN 1 . 
John Hanley, bug Lorame, Detroit fl, 

Mzrb. 

ATTENTION; Run yaur car an {(cult- 
ural or artinclaL gail without atbiratlon 
la yentr carburrior nr gasohne Byilnm, 
Photo blueprint* and literature, giving ap- 
prcraLmnio coot., biia of tank, pressure, 
niitiaie, lnitrui;ljotL&, ate. £1.25. Hjirper'ji 
Machine 3 Li Dp, 3Jg - 22nd Eireer, Dunbar, 
W. Va. 

EUIIN 120 Octane fust In your car {pot 
ffiiscllne). Wonderful per tor me nee. Id 
page JmtrurllPb., phaten, dra-wlnsm. 52 Ho, 
IN I sill 25o com refuhdabli;. Rehco, Bat 

£5. Hrde l**rli gtatlon, Los Angel w . 

i guaranteed! ah can, De- 
lei-lbH needs luLLy; imaiiKlLB,^ resrij. Vic- 
torv. 2331?^ Ounmson. CtUcaeo.. 

'I'HE Lord is comlLig! O-A guaLanrceti 
broaf.i free. Sdacall. Duluth, 

Minnesota. 

AUTO TRAILER E 

PUH6 I1-&0 Enoh, Hocian k apart, camp, 
utility Irailvr*. Catalog ]r>e. Jim Dundy. 
Box 125- A. Wausau. Wlacdosln. 

MOTORCVO.EB, niCVCl.ES. MOTOR- 
ECOOTEttM SL'FFLIEH 

MOTORCYCLE Bock — 192 page manual 
1 'Qi:i:h tiaELi- Atia-Wum.' 1 complctp j.r rvl nzig 

iLitormatlon Harleya, Indians, HundersoiLS, 
■Scrvicyclra. VLlllerf Including- war models. 
Si. LO. “'MeloreycilHtx W*t£*hnb" $1.50, 
"Two-Btrolc Motarcrcles" 11.50. "Hls- 
luriLal MaiartyeLjnff JI-CH),. '"'Autb- 

mobLle BacLng" $1.1(1. ' Mcduni Motorey- 
do Mechanics sod Speed Tuning. 1 ' 433 
page*, can: American. EnatUh mptnrryd^s 
B3.bfl, with drawitiEa, sf^dfleaLUms U. 3. 
Army Jeep. Oerraan war moUsrcvclea <3, IK). 
All prutnaSd, Clyuerv. 2125 W. Ptco. L4« 
Augcies G. Calji. _ ______ ______ 

FLANS, One ecmIlt and mree motor- 
bike pluns, iu?, IncludJJiR partn- price list, 
"Bibtf SrrVlCe," Das. 5. Sla'lun A, Evani- 

vlllc. Ind. 

KUU.IT Electric bicycle, Np chrup?.' 
geans, welding. Relay eonlfolled. Fiaiyi 
tl. Klausa, 1363 Missouri, Pittsburgh e. 

PCr-da- 

PLANA, Drawing*, epedDOiitland, Lh- 
struetJons for building attraclivo motcr- 
■sowler complete *2 Ob. F-lon-i rlcc.trlcn|Jy 
driven bicycle £1.50. Fast paid, C]ymers r 

3125 W. Flco JLos Angdc s 0. Gallt. 

□OOOLES — Genuine non-shattcmblc. 
Mclarcyctlsts-, aulacnabLlLsls. avielOrS, ut.li- 

vi.;. Sponge rubber binding, adjustable 
head ol^-c. Mo; ■mortrl -itandard 

$.J.u5 it'pul ^ r £2.05 ppitpaLd. Clymeri, 

2125 W. Fteo. Los Angeles 

MOTORCYCLISTS — New And uaed parts. 
accrwaTics. all models. Calalbg 10c. Hen- 
dHT^On riiLjkiH IDc addiUunjjL. TriSMjjle, 
2157 Harrison. ClUoago. ^ 

SFEEP-^Hflw u > Obtain It" Ju^t pub- 
lished. 155 pages, full details, cams, bal- 
ancing. timing, valves, pistons, raring 
technique, world's gfeatL-.it j-pi-cd tuning 
book. £1.50 postpaid. Ckymer's, 2135 w. 

Flco. Los Anselm t. OaliL 

BUILD 5 Different scooters, 2 wheel* 
side by sLde. Msdeet, trailer unlcyl. air- 
rcaSud euciho, etc. Large manual ll.fiQ, 
Ulus tie ted circular IQc. Cfatteioahn 

BCO ka, Box 11S3-M F. Mtlwa ukrc, WlS. 

f DO MILES Gallon I Motor-scooters, mo- 
torcrcJcs. WhLtwr Uejtle cnRlnr-":. mittact 
auEomabllea, gasohne ehkLnes. No prhxr- 
ity necessary. Catalog one dim*'. Clrmers. 
2125 W. Fioo, Lab An^ele* S, CalJI. 



SUBSCRIBE For Eotllsh aiatorcyoEei 
josuarLni:. L>ascrLbe£ British makes, post, 
future, racing, tnnsharptil informatloh, 
war models, engines. Illu^tratcan.*, Inter- 
cs-UnR. eduoathonal. Published weekly. 
StO.M yearly, 52 issues. 15,50 Bht months. 
Bampla ropy poitpald 5Q cent*, tlymris. 
2125 W. Flea. Los Angelas 0, Gallf, 

CONVERT Your bike Into tin elg^LTlC 
moturbikir, .simple, praotlcaS. £1.05 bfings 
draw5ngs P apeelflciit^on^, Edit rue turns. 

Miwcry. Box 0D4. LaiicaaLer, Pcn nq, 
BEND EOo FCjT uew 1512 HiinilboLik □( In- 
facmaiLan. Lists new nnd used parts lor 
Indian. Harley. Boots. E22 Bu^i Grand. 

Dej Mplnw. J bWS. 

"MOTORCVCL^ — How to Manage 
Them," Latent rditlan Just 04Ct. EfiD p^-ge-S. 
iT5 j | lustrations, drawing. M tai cam- 

t>]ete bauk ever puhlLshcd on the "Art Oi 
MO torcycle Riding." Read it and brcc.mj' 
* better motwr-crallst! Postpaid 11.55. 
Clyiueca. 3125 W. Pico. Iak An«tPX 0. 

Cadt. 

NKW And Li*rd parLs. nitons, chain for 
Harlcy-n&vLdBon mo farcy dtf, McCjinn'n. 
21pi Trans Stre et. El_PaM, Texas. 

MOTORS Rebuilt. Lam p^rts alack" 
Used traptcurcyclo ntslsf IDc. Indian Mo- 
torcycle Sale*, KaiLiiLs City 1, Mo. 

MIDGET linear $05. WhnfLs, Urns, 
parts, Motor* 15 up. -Bend 25e for bargain 
catalogue:, Midjr^l Motors Directory. Ath- 
ens. Ohio. 

AVIATION 

WACO lb. f EfiQ: Taylor Cuh |105^ 

Acronca £35D; Ce&ina Glider $2u iPfV oth- 
Hin. -BL-jad E or w I tiler War- Bargain Di- 
rectory. Use-d Aircrafc Diiec-tory, Athena, 

Ohio. 

NEW LJflhtpLah# manual. HpnrtisLane 
mahuBl, ligSitplanc blueprints, etc. Cir- 
tulars 30c. Cralisman Huuku, Ecu J1&3PM. 
Milwauke e i. WIa . 

BATTERIES. GKNERATOfta 

FARM liLghtlbif batteries, nil 
w«teru Cable Battery Co. P Int, at. Paul, 

Minnesota. 

EDISON Batteries. Light, Power. Fif- 
teen yen r Lite. Five year gueraalec. Cobi- 
plete lighting plants. Ffc-e literature. See 
Jay Company, 321 Yonks c? Ammc. Ifon- 
krrs. New Ycrk. 

VI. Sl'm.TES, E<UTF>IENT 

ELECTRIC §trlp heaterar suitable auta- 
mobLIe. priming presses, tank hinting. 
Save? gasoline in c^d WOathw. Flugfl IhtO 
light aocket. Past&aJd £1.05. Rarxl? Ma- 
ehanrrr. Manneapol lf. Mi nn. _ 

FOR Motors, welders, generatora, olhsr 
Clectfital Lt*Eha. Write LeJay Mfg.. 847 

L'-in-v BkSIdJng. MlncisaDalJs, MLnti. 

ELECTRIC Pencil: Writes- nngravK all 
metali. JI.-DO tKWlpaid. Beyer Miff., 
tja5.H Qfrltaig Onwe, Chlcngo lb. 

traED li w.P. 32 v. mot arc, (7 up. Ed- 
ward H H:nrlflh|. CLtF. I I I. 

WATTfitETER , Puttabte, General dleo- 
trle. lf))Xi wntta-. unused, i I50. Austin 
Kidder, Bridgeport. Conn. 

QUARANTEED Factory rebuilt elect rlr 
flat Iran*, is lb. -$S^ 14.7-^ Marto, 2034 
Logan Bl-, d.. Gliic ag u 47, 111. 

RELlOHT And use humed-out fluars- 
cen t Uihrr. Indefinitely - Easy |g dg. Cpm- 
DlCtC LhtOi UuitlDii SL.-ClO. ReOeanfh Lab., 

2414-5-8tti oi. . Council Bluffs. la, t 

LEARN To Wind edetLrk ibator^. 3Jm- 
plox, Box 2GD--F. Pontiao, MJctUgan. 

WEIRING, 5QLPEHLMU. PLATING 

AFiC Welders- wanted by (he tha-js-ands. 
Leath with 818 £ia£e le.kS0EL* ULiLnual. Over 

505 how-to-do-lt photos. S2.D0 oopy. 
Money -back ggarnute*, ttnhartwctd. Box 

M-1534. T roy . Ohio. 

HUELtJ SmaLL, medimn nr luiqe a.c. arc- 
wetder. Operate trom power Line. Flans 
ILOO eoeh. Welder's Club, AB-212J, ChL- 
cJK-a 54. 



T!T1 

Ej” 



HEW Welding irorl far aluminum. die 
£Ht Gcrirrnqs primp]*,. Instruction 25*. 
JtuirialvlEJi, 2S17-A North Ashland, Chicago. 



BUILD D.C. Arc welder ivlth«ai tfrWind- 

Jng ariqaturc. PJinS (1.0D each. H tflMO 

ampere* C tom vehicle d.c. motors. light 
plant generator^ automobile nloricr-Ren. 
cratcra. Welder* Elub. AB-a-taa. Chicago 

M. 



KEW Modal titrtri* welder 110 volt 
a_C.-£Lc,j Will weld: all mctaJnL tia.-iy In 
iiir; fall dirccti-ahs, Complete with power 

Unit, flame Lad metallic LIT attO CltniC ntS. 

eattsoni, fluxes. reds. ni&ek; all floi SLf.fli. 
Usc-d to the -nav^. Marvel El-sctra Wt]d*r 
Kffif. CO.. 193 -KP Ctater flL, Hem York 



WELDING, Cutting, elrcxatt welding 
and seldcrin? equipment. Electric an; 
wel-dcTt. Buptilai Giy-Acctylmc CO-, 

Ham ilto n. Ohto. 

SLIGHTLY Used BTC ireldfra, Recom- 
mended by R.E.A. Guaranteed. Fgrn^ 
Mffl. CO.. Far| CoLLLns, Calc. 

MACIILVERYh TOOLS AND EUFFLIE3 

MICROMETERS Hew 0-1 " S5.H5: I-l Hr 
ILflfl: 3-3" 3-4" J[0.sr Rcadintf 

in i/ltoO". PrE^L-iSan, OyarjinLeiid. C.O-Dr 
inluH pelage. Cosh ordera prepaid- Es- 
BBUn-e five drips, If unsatisfactory return 
ior full refruM, Wcndlur CO.. DupI. 12. 

Fremont, Ohio. 

CLOSING Oat, Si efcMfifl. Hew 0111110? 
vLsgs. speed. null, cutters. Indexer, Lathe, 
chucks. tool*. Pratt W>i I c-picy placer, 
Wridlpp. cutting, tgd, Malawi, Wood- 
v. -aiklu t equipment. Electric Ale mite. 
Hundred scared Hems ns Brown £torpc 
bi'vrl prut niLlar nLLLJ-binult Li. lhLter bOI h 
electric wols. No priority. State needs. 
EeJdLei's. Rockwell, _ 

IfBW-ifflP Twl ffrlnder. Sharpening 
milling cutlera. lathe LaaLs. And many oili- 
er Email tools. Holds diamond while 
dressing whrel. £tTaight or radius. Helds 
in locked poslLlan la deriruU degree or 
angle. Whipple Mr?. Cd., Spirit Lake, 

Iowa. 

ATTACHMENT. Grind dnth any twint. 
In Ion?, short nnd 59 * angle*, like lactdry. 
eh araiiE i!K-d, (2 35 prepaid. Factory. 1512 

wes t Slouson , Lra Angeles 3. Calif, 

READ Calipers Ha fractions. decimals, 
mlUluiEters. 5tal nl«ss s tr-nl . pcnpald H-M, 
Hapjd. Read Rule. Bgt 2 IB, BLOUS Cl tf la. 



EjRIl.T. ftn.ii i:l:li; attachment 3 o.9d. E. Z. 

MJk.. S rt Californ ia, Eurt apt. CaUf. 

ASSORTMENT NEW, used tllffll-spccd 

tools. Box Flint. Mtch. 

EAHGAINiJ— New brass saur Rears— pin- 
iervi— d-cclc Rears — flea tj'Pfr tooCora. indue- 
tlAa and flynebnmoua. Model; bulldrinj 
supplies. Mall dime tor list. Altert L®h~ 
ley, MqJnt Pmijpgrt. ffljMda 

EXPERIMENTERS! Oyer IK 5 assarted 
'parts, lueLudluE fiber atrLps. washers, tub- 
Lne. ceraEnicSi screws, nuts. c^. Only 
fl.33. Batisfactlflii RizaiBuleed. MarHO, 

1BS4 LdgUn BlVd., Chl caao ^7. Ill, 

SCREWS. Nuts, bulla, waibers. rivets, 
trflikels, *tc. Handy Assortment for me- 
chanics. ?sraRft.v. hpuatliold use. wart- 
shop- Over IQOQ places, b fall pounds. 
BattstaclLon guaranteed. Sprclal (1. tKB. 
Limited supply. Ordrr isow. Wldran DLe.- 
tribiziora , M^2L2 W. Hubbar d. Chicago. 

CONCRETE Buildln? block mflctiLnr^ 
and molds. Easy parmtntH. CntalnR Iiee. 
Concrete Machine Co., 5129 South Comp- 

tn/B A y e., S t. Louis. Mff, 

STEEL Beam" tram m els for dTafuimen, 
eaiglneers, mechanics. Clioqlnr fret. Clair 
Company. Bra H2M, Dlythebaurne BtatLOD. 

Brwtlyn. N. Y 

NOW — Lewis caAUnia. materials. WiK- 
prlnts are Available on M-R O i-aLlnia far 
puhtdiiiR mills, Dliapera. vLsea, drill presses 
arid many nthcr usclul machicM; tools. 
Hundred? of .shnps are realizing STC-ater 
omfi L; from war work, with LcttLs toCils. 
write Tot [SlustrAtcd caEuluis duactlblng 23 
iterni^nelafie lQc cdvejIe? mailing cost. 
L«*Ls Machine Tool Co.. Box ltd. yfttlon 
A. D ept . M3g, Los Anficlm 21, CatLrptaJa. 

BUILD Your tractor tr-om R*cnnd-band 
BiLtomcbllcSr COn.y*ri yuur lmrse di awn 
farm iiqulpsoenl into tract or drawn equip- 
ment N'oLan'a OarAge, Knst Wa-tuhain, 

Mass. __ 

13" Z5 ,r WILLARD Lithe wLLh ffftp. Ne 
H l*Tatt & Whitney band mil I Inf marbine, 
r*nr Atcti con t drive. Writ* for full par- 
tlcularA. Cincinnati MAchlncry ^ EuppL? 
Coinpany, 2|1 E. SecotLd St,. Cincinnati, 

QtLlO. _ _ 

GRIND Drills like factory:, attachment- 
fax bench gTindcT- ChciP. Factory. Sll-B 
Boa t Jl . Omu City, Mo. 

DIAL Indicator for ult It. DP C.O.D. 
For defense shops -or machlnlsEs, ncLly. 
Write AuiLty Rrcducts, Bex 21 IA, Wal- 
tham. Was*, 




INDEX Reads for saIc. Yniy Innrocn- 
olve. BLxW-lw-u different dlvssioiM. Used 
on jmnll lathes, drill ui*as. tnLllbng ma- 



chlEir.t. etc, Make gears, hobbs. cutters, 
etc. Very aceyirntp, and durable. Not n 
Ecy Used by delensc £CSldd]a end hob- 
bilEts. Write for tree fcldei. Lcbb's Iei- 
dex kill East B BL H Torn ug ton, 

Wru. 

NEW Caliper, direct raadlhg, flpAtdi Up 
defense work, cheap. Tree LlLus-trated ct:- 
rutar. F^*bpry, Su-ft Esst 31st. Kp-rvsw 
City. Mo. 



ENGINES, MQTftltS. DTNAMQ5 

DUPLEX BurlJmttaa. Iow,ft r 

Water, oil, air, Htuam driven; li. to ? Ii-p. 

fhcssurcs 6 0 to 250 lbs. __ 

TWTN cylinder air compiesiOTS (13. lb. 

Moinrs^a]] Bites, Hoffmann, 2140 Cay b 
Cincinn ati IS. Ohi o. 

wanted About 4 h.p. fair cooled pre- 
fertud). 4 cycle stalicir,ary ru engine . also 
4 Jr water pump Mmneetsa to ttatlonary 
B s? engine, also 7' Atralfht 1" diw, sleci 
.■lhafCi, ^utc pond,, age, make, cash pnOCr 

Bon 134A, Lake ChaifJefr . La. r 

BIO Fay jobs In welding. Ccraplale 
welding l&Tcny And reference books. GsO- 

E Utm. 41 lnHsaits. (2.DQ copy. Money- 
set Guarantee. Hobartweld, Box J535-M, 

Troy, OhH>. 

KOHLER- A.le ci:nL[ic etecfcrle Aystem, 110 
Toll, 1509 watt. &41KJ.DD Also other sliea 
And mn-kc-s Ln diffcrcnC c^paciLes dnv«n 
by K-u'DlJiie ar,d DLesel engines, 40 horae- 
power Venn Seven n Diesel cnslne fieoo.lKi] 
General Molars Ousel cngir.*, genrrap?r 
set Mad Si 4-71 to 62^ KVA. 2t0 VClt 5 
Phase. 50 cy^lf. 142fl0.fl0; Model I-t] to 
H kya M/m. a ph«(. sssm.m; F&ir- 



nhase. BO cycle, 142 30 no; Model 5 -ti to 
fe KVA M/m. a phase. S52M.OQ; Fair- 
banks-Morae 2 cylinder, 75 h-ocseiMweT 
Diesel engine. SOd speed, direct connected 
Efl FAlrbruaks-MaiK^ KnnKralar. 40 K. W.. 
3 pha^e, 220 volt, S35O0.M: other fiasoLInc 
and Dl etc! cngLncs. power units with 
clutchcn .nnd power take oJf. W'h at dd teoi 
iiM-d? Whnt Lie* you for aalt? H. Lesley 
Phtlipa, GletxmoALn. Chaster C-uunty < Fcnn-* 
sylianla. 



WINDING Data. 225 motors, single and 
three phase, fl.GD. M e Lor Data Ce., Box 
7531, KnnAAf City 3. J 4 n, 



ilQATg, OtrTTtOAIiB 'fUOTQR.S 

MARINE Fdwgt — E ojily eonvert any 
Ford motor (domestic and foreign! with 
O-L-u pjrtj and tltfl. Cainplete catalosuo 
2Jc (eoJnl. Osco Motors Corp.. 26tT-2fi N, 
Lawrence- Strcnt. Dept. M. Rhiladclphii, 
Feana. 

BUILlS An eJccLtJg crulbaard Jnclar f*r 

(3.0d. No motor winding necessary, nuns 
£lx to eight hours on one totters- charge. 
Bend El. DU- for blueprlhl with InstrUotinbi. 
JahciK, 55 ft- p pd’ff-lll 3 l. . R p clL&fl- tg r. N. Y. 

USED Outtoard motor parts. Outtoard 
ffxchAngc, 11M Rcinscn A^c.. Ercokh’n. 
13, N. Y. 



FULTh Edzc. cut to Rihapr bodt patterm, 
bluaprlnh. 7 l ,i - 39 feet. Illustrated 
"Build a Beat" catalog, IQc (coin!. IL How 
to Hu Lid Boats 1 1 book, H-&D, ClcVrlami 



Khapp hout pattern^, 
39 feet illustrated 
og, 10c (coin!. “How 



Dun.; Bsu*print Co.. HtntJoD A-56, CLeve- 
lflnrt | rthin, 

OUTBOARDS — Bare ] .i. Good used 

K rta. all maksa and models Baiew-Jns re- 
lit malors. Crandall Hicks Qq.. £0$ 
C a Hi mo n wea L t h^_B ca ton . Mass. 

BOAT D«LancT* are hlahtr pwld nrcf»- 
slonaEs. Complete course by ma.ll. Catalog. 
Wcatlawn. Mootvlllc. N. J. 

ATHLETIC EOLTFMEHT— BODY 
liUlLDIVG CDirifc^Ea 

EAR-HELLS, Exer^iae equipment. 
Coutmb, epecial affaral Free booklet. 
Good Dirb&LL Co.. 330L-FM Wulaan Rd„ 

flt Lou i s m. MO. 

LEARN ftncrLtliL ^■lf*dnf* W , hll- 

JLEau. Circular free, Crown Boots. Chat 1 - 
Igt to 2, MIcIl 

RILFKR System of h&thml physEeaJ 
training. Free booklet. Harry Good. 
Zm-PM. Watson Bowl t SL Leu Is Met 

BE Strong, OaiUWdlV. full -Of P«p r AIUC2- 
Ing new bady^huLEdlng course. W*ite 
Olympic Bystem, Dept. M, WaterTiltE, 
Maine. 

THT-SICAL rerfectLon course it. 00. J90B 
strong men. BSd'a Bystcm. DPMM South- 
Eule, CialJEiimla- 



SUPER Ju- JLlsu— Hshtning defTiMC and 
attack aystem. Sensational new home 
study CQursa now re-ndyr Lrn,m to- Lick 
brutca itolt* your siae with oiUy your bare 
hands. Freo details. Nelson Go., Dept. 
50ft. Chicago. 



SPURTING GOODS, GVNs>. FISHING 
TACKLE, ARCIIERY. TRAPPING 



IF You l*ve gui^ t get the most cocriDiet* 
took oo modern American rides, shotguns, 
handguns and ocoe^noues (ever? model 
ROrgHHiiLr Illustrated ) — The ,J Gun DL- 
iefii." Only t a postpaid An encyclopedia, 
not a calaZutf. AIidh^I 20d bla pages, over 
30U pictures a! faseiiiating Articles ; Official 
N.r.a "Rifle nnd rifltdl QhflotloK" 1 : “Up- 
land Gum and Loftdi" to Chii. 

AslLns; "Dig Gaicw R|fl^K Fr to Jack CFCon- 
rmr: “Water Fowl Shooting" by M- £hc|- 
dan; "Small Game atioottng" C. S, 
Lan-dks; “Tta& and flkeet" bi- Fred Etchcn; 
“History of Small Atnu and Their Alnk- 
?rs" by Charles Haven. Other iomdjua 
authorstleH write on repair and care of 
gnus, dressing and c-uukmg srdnLr, jniiitniy 
small Arms, "How to Hun'. QuaLL, Evrn 
Without a Dog," Complete balLLitk ta- 
blrji. YfiJumcj vtial guu facts In one 
book. S|iecL&) LhEruduttury o-JTl-t: The ftun 
Digest, plus a gorgeously colored co- el cl 
Cnifcndar absolutely tree. Band $1.. Y<m 

ri uk ELaLhSng; return took, wltlnn ID rtnys, 

lor lult refund Lf not eempleteL/ ^alhincd. 
Hldn'n Snorting Clotos. 5D&HD 3. Hoisted 

St. Chicago., _ 

FLY Tjlu.v luatetiabt — - I.im- prices, 
pronipt service. Stamp loc prlcelbt. R. II. 

W^hk . l -anro-sEer, N. H. 

ARcHE-ftY Eq^imment: Catalomic free. 
MJd-Wett Aithery, 2S9&-A Ea^t iSth. Chi- 
cago i 9. ^ 

30 Wd— Arrown t^j rccroanon.' hunUng:, 
fishing, HeAutcfu] nrahrT 7 instruction 
bauk, Q0 (i-iiLri'M . 5l]> lllu^Lrutkim only 500. 
lllufitiated catalogue free. Archery Sa]r-.-- 

^crvicF. flit Suqth State. Chicago. 

SNOW^KOJES: immediate doLLrcTy, re- 
lad nr iiLiu. Bund card lor d-Isl-h available. 
Hwe Fur Company, .Coopers .Mills. Ma ine. 

FE3H1NO By JiHwn aspecla. 1M* moon 
ch^rt \viLh formula 15c, WES Flanetari- 

um. E o« 551- F. La Joll a, CalLf. 

ELEVEN Good box Irftpd. Cdmnlct# 
blueprints. 30c. Weah-o-tPco, Box 5L, De- 
troit, Mich. 

J, HANDAHMe K lh "BhotgunA." "rides," 
With a:muqnLtlDn, ft-.iaranLced N.R A, dc- 
acrlptiOUE. List 10C. Hudelph'«, Atchbpn. 

Kj n^ -M . 

GlTNtl RebLurd. plated, repaired. Niekcl 

S utw bluffd. BLujag aiiitcrinl. ftuublu, 
22M Flaut. Ta,mL-i*, Fia. 



DEED Gun4, bought, sold, exchanged. 
LUt stamp, Howe Fur Company. Cococra 

Min a. Mai nr. 

L ” r WILLIE-KETCHMORE r ' — 1 '44' ' Tackle- 
kit "JiiL" SE.UO. Cumlrpak, Black. N..vi-r 

Fills, W ES. 

THE Lord Is coming I Get guaranteed 
proofs frer L Scbculf. 3(3XC Duluth, 
Sllmiefrftta- 

ANTIQUES. RELICS. INDIAN GOODS. 

crojoa 

2i GEKUINE Indian arrowhead^, (i.H). 
ftjitj h re. Cml Holder._a [enwood , Ark. 

SWORDS. KApltra, digjftrs,' r-btolg. 
bt-juot, illustrated ea Inlet 25c. Robeit 

Abels. KO-A Lcxiugton Ave,, He w Y ork. 

HELTCB. Minerals, eclns. miniatures. 
CauUr* 50, Jqpif'i AhlJ^uea, Noahbranch. 

IriT—i 

THOUBANDB Indian arraws. tbols; 
^'ralntom Tariatsons." Don McKlIlop, He- 

(doa, 3aik. 

MUSEUM MaterLai 25 pounds S-S.D&l.o.b. 
Catalogue aJt, Muhcuit Sui^phcs. 6E01 

Or.hk^'.n. ^hlnrtH Q Illi liuLs. 

MINERALS. Cnlni, stampa, Indian t* 1- 
les, pistols, old g I n.^ r .. crIMokpo to Ver- 
non F, I^mlcj. ItH grimes. Mew Mrajppw 
INDIAN RrlLcs. Mins, bell*, KE±ny, crjB- 
lals, curios, etc. Illustrated, catalog Sl. 
IN ancient n-rrowhends 13. to. H. Daniel. 
HpL BpriJjgs. Ark. 

INDIAN Relict, bead work, coins, curloa. 
mine tali. old. glasj. Catalog do. IndJan 
Museum. Osborne. Kansaa. 

FIELD GLARijEe. TELESCOPES , 
MICROSCOFES 

BINOCULARS, Field glasses, Lrlcvcupi^, 
Buy, sell. Write. Fnul Bctiwecr, Donhull- 
o^u, Iowa.. 

EYEGLASSES . Special offer. Free price 
list. Write. .Henry LJshter P 1*0& West 23rd 
a l Ni-W Yurk. 

MAGNIFYING CHwsca, pieclslon ground, 
on optlcml cqulpspcnt from, isptlcal irlcss, 
cEcur, |**WerfuL celarlul ptaMllL handled. 
For machinists. Inspectors, tool makers. 
aLajnp and coin CulleciOftf. cte. 2 !£e ,v leu^ 
S2.50. 3 rr lens t5.00. Mag. Company. 
3a<:s--H 4 E strict, '.lll.vLiukug 10. WhCu^lu. 
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know How to raise poultry lor print. 
Read NonheaalertL FoulLryntan, Rvcry is- 
sue picked with helpful hlnl* and ptuciL- 
ca 3 jsu E^aiLpnfl.. Lnicst artlc-lcs on breed- 
104 , feeding, end nfianageirienL. Hi:ud na- 

llorm]]!'- 6uVn?rtbc now- 1 year 6 Ehc; 3 
41. DO. NOTLheaiE.ci'n PonltTyrnap, 

4M Park BE.. Beaton 6. Mass. 



HAOHMCE. Powfriul feldpjr iwkrt 

.magnifier, |n handsome [u«. H&S sclen- 
Ufieally ground lW T roadlng and magnl- 
fsang iera. Only *i.&* postpaid, IfiLca 
BfaJI Qrdtm Cu„ K3 Eagle BL. Utica, Hew 
York. 



ORLAHDO, Ftprldn* S on paved 

highway. Good fiutc. and ve*eUblr land: 
cany tcrmi; -irco booklet. Dept. 10. Inwr- 
utatc Development Co. , Orton do. KkiTicIn. 



LiOYEIi KME> T Land. a LCD acre up. In 
foTmetJon all states- 25 cents. NalLociM 
Tax Service,. i OQTA Majestic Bldg.. Detroit. 



WISCONSIN. Minnesota late Frontage 
%1 acre! SflfilA RqthrrCCId, HolJy woqdH. 

Calif. r 

SSS THe Highlands or Lculs-Lasta where 
Winter frrLn« ho Idle *crcx. Choice cut- 
over land a[ Low prices with ter mi. Send 
Inr descriptive book without obligation. 
Long-Dell Farm Land Otp-pprotl pn . ED6 
R,_A_ Long BLdf., KaiUM City, MQ, 
GOOD Farm bargains. Wiahlhgton. 
M:n m:soLa, Montana.. Idaho. Oregon, 
NtifLh Dakota. Dependable crops,. fo-vai- 
able climate. Write Eot literature, list* 
describing typical fa:ma. Specify which 
atale. J. W, Hpw. US Northern Pacific 
R'/.. EC. Paul. 



ABTRONGM1UAL Tftacupev hi nflPlIorn . 
CiimerflJf. microscopes; bought. z-c-ld, re- 
paired. Send 10c for list of LhiLruraenU 
dealicd. Kiumus^cn. Bos 39i. Amsterdam. 

N. V. 



BttcnUflo W«t!m 

cdoipmi'i]!- -budfliL, sold, repaired, ei- 
diaEi L r i"J- CataLog 10c. George Kirin. 3S& 

Fifth Avenue . Neff York- 

MTCHMCQPEH, TcloscCP Eq. hln-Otnil Wl 
bJi s«enti flc. chezdieal. laboratory appa- 
rntiLs— bought* exchanged. Exclusively our 
business for fifteen year*. Not gct-rlch- 
quic£ ?vpecL|lnLuTK. Trial will show that wo 
knew apparatus; highest prices paid. Har- 
ry Roh k H West Prcadw-ny. Yerk, 



FARM! MACHINERY A NO SUPPLIES 



INTERNATIONAL £ tec trie ft nee far an- 
terior. more effective and rtilablfi. Quick- 
ly pay* lor Itself. Repairs for all mnkre. 
of electric lencEJi. Dealer* wanted. Tnter- 
naLpunn j Electric Fence Co., y]Q Van Burra 
St., Chlr-agp. Illinois. 



DOG 9, FETS. BIRDS. RABBITS 



WILD Gc«e, ddei?, peaf&wl, pheasant*. 
iLfwna, Prices frEE, Jewel Ouni Farm, 



POULTRY, FARM SUPPLIES 



RAISE Your own meat — also make mon- 
ey raising pigeons. Booklet dime. Oeb- 
Mtueatinr, Iowa. 



puppies, also supplies, what do you 
need? Books colored pictures. dcscTlpHona 

JIJS ctc-ugnlEed breeds, 15c. Raya! Ken- 

N. Y. 



MOST Beautiful Cur. BmaLL LnycstFeicnt. 
r-—- Free Illustrated haotleL 
Willow Brook Farm, R. D. 15, SrlLuisviILc. 

Pen ml. 

BIHlJ Faticim. AmnrLcan Oniaary Ma k- 
BiJnE Monthly. Years aufrurlpLJcD 13.00. 
MM-F N, aJfcfited St. Chkw H. 111. 

RAISE Rabbits tar profit. Magazine puts 
you in touch with market*. Cony 10c. 
Booklet drscrlblnB twenty breeds, and 
maan-une Jtic three infmths 3Sc. Addieai 
BmaU Stuck Farmer, Dept. 3, FcarL Rlver h 
W. Y. 



FARMS, FARM LANDS, REAL ESTATE 



STROUT'S Btg new ipnag farm, catalog 
Juft cn-t! Swallcd Itcc, Hundreds of bsi- 
ifalnj New York. ConneeUcuL, New Jestm? 
and 1^ other sutes Maine to Florida, west 
to TeiUs. Cahlomla und Orejrnn. Atremb 
R ealty. 3lfr-F 4th AnlTWmr York 10 r H. Y. 

CANADIAN Tax aale land-! Inc a dollar 
an acre and up. 9m*iiL monthly payments. 
Farms, timber, hunting and fishing camps, 
mlcierUli. Limited dumber nt prap-rrlLca. 
Write at once for free catalogue. Tax Sale 
Service, n*Hjm 513, 73 Queen at. w.. To- 
frftnlp, Canada. 



fctfJHHY wnkinf mbblts, invnUi^Le, 
FoliJur I Dc. Clue nnbbdtry, TIDn, Otilo 



OBTAIN Free fertile Sonth-AmerLcan 
landa yielding four annual ?xop&. tr-cploal 
frulla, rubber, livestock. 15 r. lor 

three Illustrated booklets-. 1G.IKM v.-nrdi 
valuable LelI*] unat km. VwlJcs. 3-1 J Chnrch 
Street. New York. 

gi.QD MONTHLY Burs 4q acres, near 
t4WH; price JJ5-D Oil Fro- ]L^t Bed 425- P L 
Carthage. Mo. 

FLORIDA Land — 4b MW — |S50.fltl, 
tlQ.DC down, t LQ.QD monthly. R. W. Slew- 
art. InverneM. f'larada. 

10 ACRES, Near White River, unim- 
proved: poultry land. lino. ¥5 down. 15 
monlhtr. Fr« Hal and literature. Hob- 
bard. 316 Grossman Blow., Kansas City, 
Kan* 



36A POPULAR MECHANICS 



BABY Clucks, champion mated. *2 van 
cILeji, 1 hybrids LLcerui-nd Inspected, blood 
teated. Rush p cecal, large colared bank, 
low prlws. Bmr'a Farm. Rou.ta 13, Clar- 
Iclda, lu-wa. 

PROFITABLE OCCUPATIONS 

SIGNS Made sully. Inatnittfon^ and 
ten seta modern alphabets, numerals, pet- 
to™. Sliras Hp t* $ In, ALL for 4i.tl&. 
Co-^o perati ve Bmjja B ox 634, ChimF a- 

MECHANICALLY In-chnsd mss — Own 
And uvEi-aLe nuz^raL appliance repair ShOD. 
Complete, Juustrated course shewe you 
hair. Wflldmjr. rEfrjjrcratlon. motor re- 
pair. how to net buslneaa, etc., ail phase* 
covered. Prec lltoTAtuirc. Christy Supply 
PrpL 438, 3S35 N. -Ceiltrlll Avc., ghjeaF-o, 

WELDING Rays. Learn With IflVi! bndt 
arhoo-1 text manual. 516 pa-gas. Over 5oh 
ph-otos, jiou copy. Mo'nty-baek guaran- 
Cce. IlDbarlWEld, Bax juf - 153 3, Tray, Ohio. 

MUS1LRDOMS Gru^'ji ih bak-c^, lnMlrvi-c- 
tions 23c; spawn 11.03. Gordon, 553 WLI- 
llnm. Winnip eg ,._Ca nad a. 

STOP Fa^Lng rent. ' Build 1 Own? No 
mortflas^! Nulld your own home -with 
new UlastJv materJal. Free UrttflJlK.. "Flas- 
tle Homes . hb B ox _3 7a, Wilmington, Calif. 

SING For pru ht. Homo study melhod. 
Inexpcnalve. Write Varal-ln, 156 South 
Carnllcm, Atlantia city. N. J. 

BItGVEN Frofi table «nLerprUe! H-ouse- 
hold repair, demanded by heaUh droart- 
UecLt. Takes 10 inlmitrs. 25c male rial; 
you charge S1.5D. Complete instruction^ 
43.M, fiirap5t?n. Mox 5Q3-M- Cota! GabSw- 
Fla. ' 

LEARN Refrigeration bbtvIm. Open 
your nWn nhap. e'^mplcte ilhlSt hated 
course reasohabLe. -Smalt capital required. 
tYce booklet. Mechanics Srhool, Drpt. 
rM3, 4731 West Pice, Laj An geles B. _ 

CHOOEE From many tasted uhemn, 

Free partlculam. CO-OP HUAlhCM -Service. 
F.D. BOX 635, Chicago. 



ANNOUNCING Nrw hgmo study C-u' J rr; e 
in commercial baking. Goad held, Nearly 
depression proof, common school educa- 
tion suthelenL Bend for free booklet 1J Gp- 
portLimi>» in the Baking industry" «pd 
rsqulreuLents. WauonaL Baking School. 
IJl&.MLcfiJE* 13 . Dep x. 3433. GhtCfl-gO. 

BTAHDARD Rabbit Journal, Milton, Pi~ 
3 years S &mple dlKPe. 

I^KBMITTIINO Course— PmctlMl nw 
expesifilvt leHnvu for hundy men. Just 
out! Fit keys, plek Locks, dc-oodo. make 
jnasteitcys. UrtlsfftoUon guahamted. Bepd 
fDT Fret details, Wchgqi ^u M UfipL T*S. 
Chicago. 



¥4D OD WEEKLY, Made growing muah- 
roej ns, fre?ib. dried. Dominion natrnl 
331563. Fhfie spawn, North American, 
163 P Vonge. Toronia, Canada. 



BOOKS. PERIODICALS. PICTURES. 
POSTCARDS 



MOTOR Truck Repair Manual — step-by- 
^Ccp Lnstruetloiu lor service, repair Ioh 
on every make truck bid!} tlhCc 1325 

Gaum guapHnc. DLesat snglns^, all ba.tid 

adjus;mepts, repairs. 30u ono facto-, bnsed. 
on cITIlj^i shop manuals. 1406 pictut-es, 
diagrams. 305 panes- Indexed. Used by 
aiiqea forces, aehoals. (6. |2 after 1 days 
and tl.M per mgpih far 3 months, plus 
35c postage. Return fer refund tn 1 daya 
IE nb-t 5* Us fled. Motor Book Dept., Brak 
10DC, 5 71 Hudson Ave., NEW Ycrk 33, 
N. Y, 



MAGAZINES— Buslpwa, vocational, di- 
vondon. -Cuereot gurgle qgples only. Choose 
from. 566 dinersol pubhcatltinfi. cgv-enni 
advertising, avLatton, aLitomdilw, build- 
ing, ekt-trleal. health, insurance. Llw 
stork, niusio, photography, plumbing, 
printing, radio, refrlgeratlun, jcp«rts J 
watchmaking arid ihuro than 150 othoe 
fields. List With pi-teen free. C-cmmcr-Cial 
Engraving Fubhahmg Co., 34C North Rit- 
ter. Indianapolis j. Indiana. 



what Every M-xup wants, We hav-e 
Masonie books for Blue Lodge, Chapter, 
Commander?. Scottish RLl* and Shrine. 
Our rltPab arc m;ed the wortd over. Bend 
for free catalog ol bmki and ntuaLj for 
Odd Pc]lo»s. KnEfhts of Pythias, 

Ktnghts Of ColLLPLbuE, Elks, C J .C Kira A. 
Cook, Publisher. Inc., F.Q. Box 39ft P,M.. 
Chlcapn g p. Ill, _ 

CLAMOUR Girl pictures. Else "'3^. 
I>?7en 350 £OEh. CXJrtLa Spcajlliea, Her 

jB 1-5 . Donv eT, Colorado. 

NUMEROUS "unusual merchaPtlLin, nov- 
elty , hleralpre. Hwap oflfers you'll ftlid in 
JJ MaJJ MclChandlae Mart." Dime brings 
frupy. A. Cbervenee, I54D Nortli 3 uhl-. 

Chicago Iti. 

2D FOTO-Q L03S ScenLr, comic PlvlUTfl- 
furds of Hollywood's movie aiars. "hot 
tspoLs, 11, beautiful glrlg; Jaffa, fan galoie, 
exclusJvo, tl.flu. Libioan Co.. Dent. H. 
Nox 76^3- Delvalle Bt*., Los Arnfetee. 



A RATIONAL view 01 Life— (I. fia. Ben- 
jamin lieLbere, Utbana. Ohio. 



2D THRILLING "Fln-up'' beautleu from 
original HoLLywood phoLcu (exclusive rc- 
lejuycl ?l oil Llbmap CO.. DS]kt P3, Rojc 
T 533. De l Va»e gLa., IjOS Ahge lSH. 

ALASKA Pont cards — scones jive Ceiate, 
packets ten scenes, Quarter, Lw-nnlv-fivei 
Cehts. postpaid. Box 291, Ed men Lon Al ta 
Canada. 

“LEARN To Draw Frem Art Models. 11 
Book ronialpu; xorgGOUS phOiocraphic ac- 
tion pcsefl Add n na I omy- hs aro- EUlde.i. 
VI, od prepaid Ray Rogers, 215 Montague 
B-lrcct. Bl udlo Ifl, H-rpaXL/n. N . V. 

"FIN-UPS,” ISC- deretjous girl suijerts! 
Huge bargain rack 1L oD. Clever Novalty 
Cbmpmoy, DD-3|. H -OlJlS 7. If. Y. 

PINUP Gtrk, Fksdutmw p«ea. Full 
color size 7x3 15e each, Twelve ail diUur- 
i-nr 41.50. Hollywood Picture*, JD3 Hill- 
aLreet Bldg-. Los A ngelga H. CaJIf. 

P05TCARB*— 14 Soldier cooUli ajc: 14 
taLLot* coiiilta 35c ^ f6 large plnupo, r-zt]*, 
epmilra. 25c. Ats-u wholesale tQ athteq, 
TuJgff Art. fltMiho pe, N ew Jency. 

GORGEOUBl "Glamour girl" pin-ups, 
13 fur 35t. Free HSustTated calalOK. Cava- 
ller. SH 46 SluaM n- PLiEsbuigh g, Fenna 

LIBRARY Of tHL&lnesa ouporiunifiea 
t g.CKJ. Fierce Bupply Dp., Refioboth. Va. 

~i ARTlETTC FLefUrcs; Lists, books, nov- 
elties, Sflc, Western Sales, Hillstrcet 
Building , Loa jajgg M, 

beautiful Florida vLew t a nil— kki krt* 
ed— 25 tor 5dm postpaed, Blshoeraft, 35tH 
N,fc, and AVC.. MllTKll 36, Ft*. 

BOMETTHNO- Newl Be *- Bee enrda Oct 
vonra (oday. 11.03 per set. Photo Service, 
Box 545u, Metropolitan station, I -os An- 
gelefl, C AH FtotiJa- 

REB-INDING: We bind magazines, old 
books. Bibles, hymnal*, Heckman Bind- 
ery, uept. D h North Manchester, Indiana. 













ARTISTIC Girl plthina, Btfrl m&dftlk 
-Iti phobia fur $1.00 PDatpaLd. ALL different. 
MalCftr d ilie. O. A. StMt. F.O, BOX 343, 

wriiatai. Kir. ^ 

HELPFUL rjciuk:: la t i*ui? tTadi *. hofctiy 
or huBinea*. Llita an any subject free. 
Hel^Eul Hoc* League, 1239 Broads-LLy. Nlw 

BOOK H n r ; l t □ ut : buy. sellr exchange. 
Free catalo g, What have yua got to sell 
ih? Go- opera thro Service, F.G-. Box 

Chtwiift ___ 

BOOKS, (Qijl -nf-pri’fct, SicU\ used) 
Quickly Ku-pplj^ri. Many 35c bai^r-mis Cat- 
alogue. T. Jajnl£QW.5k3 H iHS?U MutjL A W.. 

Detroit 5, Mi eh. 

CTEilNrF.K Pj-jV^ldaciL-, H-Lcrtts. 155 page*, 
retie ‘llustr^LicuLi. UdjOubhubed truth, ne- 
Ln:i lira li ci i: arlc r peculiar caiEtom. SI, 
Wilte aardins Lui. Bra 6221. MclropflLL- 
Inn Hpumn. Loj Angeles. CaliiOrnLa. 

SELF-EXPLAIH1MG Bible- Illustrated 
OttUlir fre a. Bax 44G-P, MjnmapaJis, 

Mum 

^RtmiCENWraa Is Li disease which rc- 
etHindn Eju t niLilciifcTi t. MmcLIluI akLll pJUi 
Human sympathy prove succe&irul with 
liquor and drug -coses. years cfcpcrieiKo. 
Write I Of Fin 1 iMaklei. P. M. N-elson, 
Th L' Ki'i-lry l LI i- L . I U t ■_■ . DwLgLlt, III. 

FUN And prafii“for name eraFEam-enT 
Over flop projects, Evemhliw From hook 
tod* La fireplaces defleribed In iiv, ol four 
What to Make books. Fer set. cloth «tl* 
linn Sfi OLi; paprr 52. a ft, Popular m c-rh, mi- 
les Fress, 4C-43), 205 E. Ontario, cmcanij. 

C.47HF5, ENT'EIE-TfllX ment 

READV^-Nfa' Gkth Annunt Digest of 
t>l; i eritrrtuliunent-gamir bi>L 'it.-., uhLiL^tr^l 

flhows-sonjs, skits, rcoLtatlons, mrcrettaa, 
e rtc. InvLzluublr t& Alt HjrjjA^jKatLisns, fam- 
ilies, LdilLvlduaLH, LliALEud tdlthm. 3 k1j( 1 
lor your tree Digest now I T. 3, Den Ison A: 
Company (Estatlislii'd IB"G3. £25 North 

Wabash, Dept. flCH, Chicago 1, 

TRICE Chalk Atlanta. Catalog L fit. 
Bftldfl T ho Ortwnla t. Oshkoah. Wisconsin.. 

BLACK-OUTS I Comedy material "art(S- 
(■i!Llly prL'parrdl far nrnmiinent Biand-wny 
iwilormers. Complete collection. £2. Z^on* 
ft- back guara Lite?. KMnman, 2i-3L-A 
30Lli Kfiad. Lang Inland City fl. flrw York, 

MAGIC THICKS, PUZZLES. 
JOKKpt NOYiXTIES 



M*OTC Packut 2St, o. Korhcr. 3Di W. 

I l i cL i a li =, i A VO __ni ilaJul ptiLn . Pl' ^llil. 

3UPPRISK Ydur pa la. Tfaur UDunjc (QC 
theirs > in soreAmlng headlines. Front pose 
llnLLi - wasicl n.«W4|ril1^cr 35C. * Jiliki- 
poc-tpald. LeF-avor, FxJnter, 3SL 1' St.. Ban 

af-ruj i rd;no. OrilL 

"lny MAOTC Tricks,' 1 only lit at nr-^v^- 
■tlandfl and rluiiii xiaei'x, PabluiiK Cu.. 
Pi I u I Ihlu 1-5-JjjSJ Wcfit 4 3tid. Hew York C .: -■-, 
EARN Money In any crowd." Call names 
d 1 BtTaoBtrj;. ti'Lt unspoken qu«t1wu r Pru- 
fL-.^U>cia] com at; ndod Tendink- ipJtLt writ- 
ing. etc., 51„ PTendcrson, Box J-LE. Snn 
Bornnrdhid, Calif, 

J^EWI SJnapISfled card tricks 1 Amn^isig 
Bel [-working mlrAelwl ParLku!u.ra lr« P 
B71V?. eiS-FFLIlmarg, ButTula. 

MAGICIANS' Headaun-trr.-, SLC-pafiCo 
ratalog. nockct. tarldr, proresslonal tiJcka. 
25c. Kantei'i, M-1311 WaLnut. FhJIafld- 
rhia. „ 

AMA^EPJO, M^llfjLcif ExkkM. Atiitc 

bviVnoy. Entc^tUlh ffiiBda. Biff Ki&kIc 
package 'Jtc. FLoncer Magic Btudlos r 
^]K-i J M CLureha u. SI. LirJii 15. Mi). 

MINDRBAPING FayPr P-rpipalHmul me- 

dLum's np?thnd. 5l r Macka! E:L[i-rp rimes. 
RosevlUe. Mieh. 



LEARN VcsiaL'oauJ>in, 3c etainp brings 
partLculmii. Smith, flOl Bigelow. PcorLfl. 
IlllnoLb. 



HOLLYWOOD Sdtdall UngLetanj, hut- 
Lou. earatoftue. ghost Illusion and Irea 
|r(.efc for 2Se. lingdc Huuk« al Charles. 

Box BBH. HollTwocd. CBiL r-c-mla 

QUALITY Magic alnce 1 HOT. Bend 25c 
for oaLnlog. Thayers. Box ITU WJlshlrc 
liaBr&a fetation. Loo ArtgE-1< , J L Cdllt. 

MAGIC Tricks. puEslea, books, cards . 

B inch bo^idB, Catalog Ite. Specialty. 

QX 8TI, St. LOUifl l. Mo. 

5 DO THICKS You can da! Da'.i u I ils 1 fn- 
mt!U5 talulog of M1P Irlclts, I'JH pages, now 

duly ItC. Arni^rLca'ri fuLui . B :i;r , .-lnp c.j} 

mo?Jc lor pocket, parlor, atage. prol^lori- 
al, iLcuii L piji , Douglas Magic Sh-oi?. Box £74. 
D*]]». T ekis. _ _ 

WORLD'S Largest professlanal maklC 
shop Iscc-ps In touch with latent tTlcfee. 
To receive send 25c fur L^l2 cat- 

fllog. Holden. 23D W. tZnti 3t.. New York. 

NF.W YAhlxhltw key and r:iLtuh>g 2ftC r 
Sterling Magic, 345 Jc-hn R, Detroit, Mich. 



rfirX5, TOKF\S, rmtHENCT 



FREE IMlD-ft cenl n ith cacK la I ce-nLs 
I a dLifercnt Ban ETancisco Lincolns 25c. 

J5 dUIureptt Indlltt 25r. im-S ulefccS 

dltnt 15c, old 2e niece 25 c. Coin Siiop. 

Fox ‘JT. Alameda. California. 

WE Buy Indian pennies, Lincoln [K'ti- 
nSe.^ and aid ran: wflns. H^ghral PJICOS 
paid. Indian pennies worth w in jis, uq 
each. LlncoEtL pennies up to |2,Qd rach r 
Other rare coins 15. DO to 52DG0.K) each. 
Send 10c t*day for nctf 1044 price cara- 
louue al all WiLJilud U. 3. colhA, American. 
Rare Coin Co., DepL I. Tranaportation 

Bldg,, Chicago, 

OLD Mrincy wanted. Will pay S100.QB 
for 1S94 dluse, 5. mint. I50„00 Jor IfluLlb- 
eily head jnctul irigL buLTala-j, premi- 
ums paid for all rare coins, Send 4c far 
large com Folder. Mav mean much profit 
you. Niimis-irmlic Cto., Dept. 20, Fort 

Worth, Texaa. 

VALUABLE Coin Information and tL&CS. 

A I Wick 543T Nacul, SL. L oaUs. Me. 

THREE Coins bud 1 j r, L.-; Idc. Od^han, 

Sms_4tS Y_ St. _Lqiib. JAp, 

WILL Pay glb.W each for CErtadn Lin- 
COlrl |.n.' injLi.:- ! ] [iCLajLhi'j»:L; SliiJ. NO; d::iiM 

j],D05 0D. Catalogue 10c. Fedr-ral COlei 

Excha nge, 2-FM, CoEu mLius. QhLc. 

TWELVE Wooden "nlclcaD 25 dLt- 

FejetLL Ij]diu.h CnnE.-i (1 .10. Bliylna list ^C. 
Luiie reiall catelaiue 10c. B^hco Coin 

Company. II ft p Eh at 55rd. Chicago. 

Cor-t.:-:c'J'roM Indian heads every year 
Isfotu 1239 ItLrCuifh with album. Si.flO. 

Free prmeJJsL BlIj's Cohj GbtiitjUhy. T3 
West washjnn^oh. Chicago 2. III. 

FIVE FoTf-LHEis bill. 1 ! 2St^; t-srcntv-Tl ye (SLI"- 
fercjlt, SL.H0. E3^!fCl, Box. 3T, Ql-.;l7vil. TL|, 
55.0D0 coins. Medals;' Cunredcratt 
bins. Lists tree. Nagy r . South IKIl, 
Philarilc-I p hi a. _P r-nna ■ 

2lt DITFEMHT Forrlgn polTlfl tl. Ap- 

provali. Delnone#. 725 W^t 173. New 

York _ 32. 

SET (13? Brilliant un-cliculated JeJTer- 
$4.75 pF'. : L j jin d, tar] Timmct, KOUtC 

3. I famllt ftu. Ohi o. ^ 

10 3NDIAN Head ceuta, different datas^ 
also pjlcollsts. 35c. Schultz, lC-53> rtien- 

Urauri C'Jn cln natj, Qlnh, 

(jLI Profit ilzli j plcujun: in rDlh'attiig 
aid calhB. Bend IGc For &fl-paae ULuelraied 
coin catnlok. Vou'll he dcELgh^d with It. 
St nd foe JL now. B. MaK Mehl. 37D Mens 
ISldg , Bnrt Worth. T^xa:;. Largest FO-rc 
Cah: cjLabLLshumul in U. 3. EKlabllelled 

44 years. 

COMPLETE CatalafUu of all U. S. coEua 
Vzc U5 31.IK1. 7$ liilu&tratlons. 3iPJ quoLi- 

tionH. Price tdc. Ji-iiiLUK HandiLLl, 3111, 
finith Duaiburn. ChlcanQ. 

PREBF PVjTclgn coin, banknote and oo^n 
efijlsttflrs illniitfatcd eatalcg to approval 
sei'vlco atipLlcanis. Bend 3c pqslage. Tat- 
ham Colnco. Sprlngflria-123. 



I MAY Have jLiit Uju scarce U. 3. coins 
tooi wont, Bend me list. /"Me ce me hj 
oiaiL” WtlllQih IL Kenwoithy r Watcivllie r 
Maine, 



OLD STAMPS WANTED 



I WILL ray ilOO.C-D each fur JD24 li 
green Franklin stumps, rotary poriorated 

eleven (UP tp JI.DflO.flU I'-ilch LimL'.i'di, 3eind 

Cc today for Large Illustrated folder snow- 
ing amazanR nrlcM piUtl V<?rnfln Baker, 
Elyria, Qhiq, 



STAMP COLLECTING 



DELUNE l ackcfe—AlL dLJfeicnL Argen- 
tina, I no different, only l.5r; HejRiLira. hlQ 
rJiflcTujj'.. $1.20: Bolivia. 75 -different, U.D0; 
U-^n^JS'. 2i:fl d|fT«rt L nt. 3H.0&: Er'.iJidnr. I ill' 
riiil'.-ii'jjf -BOc; Htiau, IDO dlirefent, S19.U0: 
Hungary, SCfl dsifi-r^nt. MCTiW. ^00 

dsilrrmE, SJ."5; PL*-rila, 2-00 diilu rtmt, S-t.OO; 
Roumanfa, 405 different, $11. (Mj Tcah£jor- 
d-onta. bli flirt erent. se.Mi; sauLh and Uen- 
twa 1 AmuriciL, 1 OUd dlffuifcn, ilO.CO; W. L. 
Bcdacd r Dept. C. 3420 Montclair Avenue, 
Det roit 14. ^aicbign-n, 

POSITIVELY Gie-atJ'.-il tree offer— Latent 
Scott's DitematlMial $5.00 Btamu Album 
— co^urlns enlira a'orld. coutaLn* 36.001} 
illustTsitcn. dc«crLniivc spaces. Sootl's IH44 
3fjirii±aL‘d $5. Oil Cllll<ifttL£H “PJhlalr-Jy’A 
EiicyclopedSa” — absolutely fret to a^pil- 
ranis for tcroign apurnralu brcorning cus- 
(■Oancr ^- Plyjnoii Eh . B ril. California, 

FREE 1OD0 MLxed precaneeJs to ne^v &ub- 
^crlbcrjE anly, wllh uclu year aubficrLulLOh 
ed ,, Pr«cH.iic^l Optlralat" 32-pa4ji: mcntlUy, 
Erlnvsd fE.IIO (q Pic-cancet Ci>Umbt, 20 Wi-it 
WuMliJHaion, CTiJcmro 2. ILlLnoSn 

COMPLETE Mini ctizinLemorfitive set 
from Manchukud. plus attractive Brunei 

r: I : e f-T 1 1 1 L ■■ vfTi 1 ! h i nff Junt 3c Eu apprcv-al 
□pplEcanlii. VikSng. 130 {Z> Chnten Bt., 
Brooklyn, W. Y. 



SPECIAL — Will Ruffera corera mailed, 
froth Barren, rtlfl-5-ka. mi dedication day 
of memorial theie— inird ahirtveraary *f 
nTnih^mnd baak-stampcj at Claremare, 
Qkinhean GU dSdLcatiOh d:iV ni iriH-martal. 
she™. Priced wnttc they last S2.D0. Will 
Itaacr^-W'Jlcy P^nL covers fnaL|«i at Har- 
row, Alaska an dedication day of in-cEno- 
rlal there. August 15. IH2U. wrLccd wliLLa 
theV last $L 5P. Alaskan CummemGratlva 
stamps, tin bath cover*, Send cln^k 
or -currency. WlLuter Siihi, Box 54, AbL- 

Icne. T ox as. 

FtiEE Yaur choLeteF any 10 stamps from 
otir Tit^ll U. S. apiurova] sclcruon.. Illus- 
trated hLsl Itioludtd. fjosm-apantoh Siaoip 
Company. Dept. M-S r 1457 Broadway. Kcw 

York City 

fl SFANfBH CGlemKis, 45 UrumiBy. 3 Bos- 
nia, Seych^llc.S. triJLnffli 1 . mu]lL-ei>laf Dug, 
approvals, 15c. ILahd-sn. 17-3 5 N. 3L Louis r 

Chi cago. 

FlNL Approval;., freshly mounted, Fost K 
j jl r.i dj:u] atrvJet. Tell bJL- what CQhhtJSes 
you. prefer and I'll send tholr atnmpy, 
Bkmnor. 345 East Ocean, Long Uva-ch 2. 
CftllF. 

UNITED Btatea approi-alE, large variety, 
at America's lowest selling prices,. AiUimp 

&nmpn.Fiy. Albpny 3, Mfv Yor^, 

HO FAnE-: C3 mt oct Htaics pTicnd. caLalaguo- 
free. POKlage 3e. 3pencer Anderson, 55 

Nnssnu, New York CHy._ , 

150 UNITED States, nil different |1.». 

Raysnqjid [ jIl marD, Cimtajj, COnh . 

OOVA Niidtr, 1 3 tra.l He. App^OVUlfl. 
MILUiLe.lt, 7724 Ablmtt. F Htoburah. pc-nan- 
E.(j DIFFERENT ATTieTJ-ear. cniv.memDra- 
tlvef> B 3 .IIO, Staldcr, RoiUe l, JMtS cm villa 

7. Flm ida. __ 

A £2.030 atamp plus 50 dJFTererit. 3o 
with approvals. Knopp, Box 13 HI. SrbtPl. 

Can n. 

220 U. S. SUicopa on approval, We pay 
iGLurn postage. 3ouUicin 3 tamp Ca.. BOX 
TH. Miami. Florida. 



DRtTleH CntnrilR5 pic ±tt m OtfllV 3C to 
a^pirocal apiihcahts, Snnin. 237-A Sth 
Avenue. NktHc, 

^U.OI.MJ srAM^y'Ejirnijpioval. SUGISICT, 

1021? fcn ^t iil. Cl evfliind J, QhJ-a. 

AIKMAUA. 50 Dlffiii^iit 150. with for- 
elgii fippmvals. Fad ltz. .JamcsbiiTg. N J. 

4U0 STAMPS', Albupi. hltuHa, uaiL K L— 
25c, NgrLhe;i4L. Jii me tiDlE, Kansas City, 

MO. 

1 00 ALL Dirter-rril u. a. ICIc. Manjar, 

1151 1 Fzdrc nnuTjt. GJnd hnatJ. Ohio. 

AIRMAILS. TictorLais arranged hv coun- 
try, on sippTo^nl Henry ZhsurtCf. 722 CUl- 

ver Knud, FiOL llifeb er, N . Y._ 

54 TREE, "PLcLuhal', etc., stamp diction- 

ary, ibti. Halt ard, Newcastle. Mai ne, 

CGM^IEMORATIVE Fookct— Ko. npprnV- 
al Luppli-canls, Rcdl Viililc. Ojbsfhoudt, 

2G0 Park., Liiiuki? , N. J. 

thiu SiiXEb U. S.— 25c. M dlfforeut— 
1 DC. 7 ^ PI PSlIO. 202? W c.^t Ninth, Hr rxiYI v n . 

ABOUND The world, lid stamps from 55 
Min n lx I^. Si: Lu approval applicants. 

Char Us Mangels 154- I3n, 11 Un Road. 

^ic. Alba-na, N Y, 

GRAKUAO. Harr, quality iLKaar'liOeht 
25e. Charley, Bos 31, Mag noILa. ArkanEwa, 
127“ DIFFERENT Slanips Includlnff Free 
Flkhtln? Frcncli. Holti. Jnhoro, Caduii, 
DnJy IV-z !□ upux-JVj] iLp]lU-CaSTiLBi. K^LCh 
Stamp Co., 4547 Kenmore. Chicago. Dent, 

M5. 

AIRMAILS. 25 DifTeranL, I Do to approval 
BiapLLcanta. Paul Rowdcu. Box Lii'i-u, 
'We&tviMo. Hr~w H a vttj Cncin. 

SFECTACUI.AR Anpruvid Mcrvlc* lor 
tolLLctoiii using ruteniatliinn] Junior or 

modern album s, Lauwy , ATtadSa, Cal ir. 

FRiLA'l'ELie StLDppjjSk News — Bargains 
fi&torel Tree ■copy, gtaiupwloip, ^dud 

Hochestor. D ffL-noll 5, Mich. 

TRIANGLES— SaNahlab Ahlua F2). Send 
lOe. Approvals. Buchanan, 301 Fant £3rd. 
Nc^v York 3 p. 



100 m&TtrRnNT Iol. Beat lasrelgn $1.00. 
Mtv Z iJinull. 11 5W . Ilhnolv Ch.r ngD ill. 

500 tl. 8. Many 6paniii-efla*raLlv i ifl, air- 
mnlls. flth^rs, 7it vatlclies taaiaritecd 23c. 
Hotfah'a Stamp Sho p, Ashln nd. WIs. 

lOfl D1FF, PrcfnlpM'l!: 15c, Approval, 
Nfpnqn. ISut 240. LtLt is dale , Penua. 

"FOUR Star 1 ' approvals.'. 1 Filulliuk fflC 
thirty Nuthinq Like 1 ih£ih. WTltS 

tfiday ! KuftH gbi. Tucaon. ArLeona. 

NICE AppravaN tor general MlletCarff. 
Kiths. Box 1 14. Han^^c. Fcmifr. j 

UNITED States S4. o.nd 1 10 stamps 
5c. Approval, WLiLLholl, Woodbine 5 r 

FtMjnn. 
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B.F.A. MinLaturE sheet 5c, Approvals. 
Bargain Hit*. Qfcyd-M, Kgxiowha, win. 



DEALERS— Whgtmilc Uit Pastaae 3 c. 
Fra pic's. 5WS ftuMMBgTfT. Baltimore. Mfl- 
6Mf UNITED Btatefl lOT lDel 500 u‘"fl. A. 
^absolutely unpicked, and unsorted— Just 

05 ri'ceLvnd, from church tairudoni. Many 
varieties, loeiudlae commemor atives, aLr- 
cuuJls, high mlusa up to 1,5. OD dGnomlna- 
ELcnl Hr!w only 10c- Co approval oppLL- 
cOxiur Manus' back tf H at delighted. 3 wan 
Stamp eg Droe 6&B. Duatirt. M. V. 



BETTER Approval — "United Boawa 
omy/' Lower prices. Eos 42 H. Mlan»p> 

gJto- 

POLLAR Assortments-, every Lteru differ- 
ent, 22 paper UHneyv, 10 enraged pwtogo 

scamp money. 2D fared t& caLtiz,, 25 Indian 
head cents; cacti lot il-fKJ. AEfc-Uataon, 

1H Wc*t Uke, Chicago ?■ in. 



=■!> U- fi. Cnmmecnnra-bves L airmail ]Gg, 
Garry vine Stamp Ejcthahtfe. CLncissn&a 15. 

Ohio, 

Ul^'. Mint Russian 1c with approv- 
al*. Frtd Malta. No, 1610 Albert fit, , If** 

Castle. F en na. 

05 DIFFERENT U. B.. man? Mimmeiaa- 
fkti vet, 5g, Gerhard^ M04 Rig Grande, 

Austin. Tama, _ 

SPOT Cub. for your .stomp cottecCluu -ji 
odd lots . Ftteif-wm Company, Vineland, 
N . J. 

PMB, C* tutor firrclfn nets: B*n'j a in tup 

Oini>any, 72-P West Wmbibitun. Clnca^-a 

~~ L flCic VALUE — U. 0* souvenir sheet, tele- 
graph aLA.Uip almost 60 VeaH old, 35 mart 
different U. B. Only 10c to new applicant* 
lor enr 0- B, approval*. Stegcr, 1165 

Dawning. DefaVcr. t^l^r *.dO. 

FOUR MuZastnU-u □£ tirianiles Ida with 
ap p r ovalB- Varjo mm wdgj, WIh. 

50 DIFFERENT From fighting nations — 
JOC, Apprw-aJj. Liberty IJtomp ta- Dept. 

P, KJfkwMd 33, M 1 moutL 

STAMra Bent cn approval. outstanding 

S alltT. low prices, rml rferebeTT. 10ft 

-h. Etmhuixftt, IjL_ 

FREE Complete Cuba tobacco set with, 
approvals. Bem lpolo. gienburDie-i, Md. 

WAB'mNOTON Bicentennial. ji m,. 
c omptete ID*. Henn^d HJtlnman. Jenkla- 

town 4, retina. _ 

FREE Stamps for details. Walter 
3Ho*n«, bej at. PMM, Calmno. He* Jentf. 

IDO DIFFERENT Including scarce Olr- 
maLI triangle. 34 to, approval service *p- 
Pllcante. Avalon Stamp Co.. Ucpt. M. 
jprlDifleld fl. Mum. 



3.CH50 W. S. Ford** %2t Ab®ro¥itfa; 
Qrtc-jl : 105 Gak , Dav enport, I 



. Iowa. 



DANDY United State* approvala. Write 
Immediately. Bulllvan, Eudloctt Artade. 
Bt. Paul, Minnewto- 
WEKECL.V iitMinp Magazine, M weeks, 
SJk- Slump Journal, I gMUjw. Mica. 



EERXA Airs C4-6 C3j 10c with 1> P 
tnprovals. CbitpU 1 *, 7*BA W. 
AuseLes 37, C&iir. 



LlldERIA 
It a 



EXCELLENT Pictorial approvals. Rea- 
aonably pvlq«|, Crown Stamp Cacbpany, 

Pgi 321, Tor o nto ,. Canada. 

FIND Stamps worth fortunes I Six bie 
Items! lL ^u«r Cuunlhea" packet; 
Djibouti. Qw aS^ar. etc. PachOet &CVICt RU5- 
£] a. catalos price 50c! Fine packet of 36 
fljrTermt Brtttsh. Cclon.k*— Turta iijjij CaL- 
Cttn islands, Hyderabad. Jumalca. etc; 
UPitcd fibatoa f<-00 und |5.w high values. 
Big "Far East" packet of 20 dicrcTcnt 
stamps from Dutch indies. SI am. Philip- 
pin«, -Ric, IMuatxated 33 page booklet — 
Vlls where to look for, and sell. Etamps 
worth up to 1 111.D50 pplecf I Evnryt32:r.g for 
on I? tn to approval service applicants! 
Mystic Stamp Company. Dapartmcnt 6P-R. 

CanuJc n. Xcw York. 

“ 50 iliWamaT United flutes uJc. 
PriKllat free. Beldenberg r Bawds, Mien. 

WORLD'S Largest dlauiond and trlan- 
eIo stamps, free stamp mmra^Lnc. etamps 
jt run flgbEing- Free FrerLch, 25 Ji'amp frnbj 
35 different UnLted Nafcimi countries, pic- 
torials. nlrmaiLi, td« bargain So with ap- 
pravals. CipLEsI BtabLps, Dept. 2, Little 

B«fc Art 

LIQUIDATING — Approval r^moOntc. 
-sets, packets — £00 mixed II. -00. Beacon 
Soles, Maynard, Muss. 

TJ. B. Mixture, 5 lbs. 11.75. Pwlace ex- 
tra. D. B. prko Hot BUnlcr Oihbons. 
M-F Park. Row, New Tert. 

f^REEr Western HcmllpbeiV packet, 
Fontagr it Owcru. W4 ffPfh. Bar Pif. 
Mfciygon. 

FREE! British Empire packet 
3C. WPMimfc iW Archer. Ba y C5ty . MJcFt 

40A POPULAR MECHANICS 



FREE I Fonr Emress set f facsimiles)., 
F(uUee 3c. RnbcrU. *01 Build I ns Bav 

City. Mlchieoa. _ _ _ 

FREES Canadian acta, rojai "visit. 
Deorge VI. Oeorrs V, Mr^natJgn. Jubilee, 
olntro. to approval appheabtu. Erudgn. 

Bax fiqulh Orange. H- J. __ 

U DIFFERENT United States 5c with 
approvals. BDOkman, Box 145 -AIh Itaple- 

wood. N. J. 

CANADA 105 D.lT^JreDt 35c — SpprnraEj 
all countries. Lifts. Victoria Btamp Co-. 
Ldnilnn 1. Canada 

" luKi MIXED U. B. bid and now 36c. 3 lb.' 

H-Qp. Wflqtbcjhr, Ttw. P hla. 

WOwi ilfl.Gd Warth d run Xus aidy 
Iflc! 50tt for-Eiin ^rnnps, unsorted and 
unpicked r motel v on bits, of paper I Juft 
hs received Innn the church epIbsIoeis and 
orber sources. Africa, fi*, America. Aus- 
tralia. China, Philippines, Dutch Indira, 
and otbnr eggpiriw ore represented. In- 
cludes a few commeuaraLiTos. airmails, 
and stomp* cataloging up to 25o -Ot mare 
eadbl The biggest pnctkge of fun to 
stampdom — and you might find EomeC-hinr 
rroily voluntalel fries only lfc to B^naus 
approval applicant* r Manor back If not 
dcUghtod. Jamestown fitomp Co.. Dept 

NO- M. Jamc gtbwxL N ew York. 

ill uli'FFRKNT Btampa including Cnt n- 
memoiauvti. cbArlHf^. sirmall, sets, eta. 
3o with approvals. We buy stomp cahe^- 
tJons. Badger Stamp Co., Milwaukee F-3, 
WLbmmIe l 

PEHN if" ApproTitl.Ulif MLlolT, Mti! 
OranbflTff, Box 5«l-P, Fhlltihlk^in «. 
Fra n a. 

IBLIi CENT DRY n, oonunanu. Civil 
Wir revenues, bar. Lies flip 16 *pd $\q 
itonipa free to V. S. approval applicants. 
Metropolitan Stamps 196-C Brotdwaj, 
New York, 

BUCEY Mountain comniHftwacivir sheet, 
largest U. B. stamp U«ucd F and 33 D. S. 
including ecdnutBin-araEJ-ra, HinTtail. rc7- 
enuea. etc. Catalogs T5e — To approval ap- 
plicant? for k. Uurhan Stamp Cnmpanr. 
Dlnueaater, 



FREE! The Blamp Finder I Bend Lada? 
for the bLg hew edition, fuilv ilLuetratftd, 
trebling you instantly to- identify alt dll- 
f-icuEt atampa.1 Alsg floe PBOket strange, 
faselnaUpg stomps from Bujnia-HerKEK^- 
Vina. Monaco. Patiala, Cgpius, etc., in- 
cluding man* ahl pa. artlroaTs and Etrwnao 
bc-cilub. All free to approval appllranto 
Inclosing 3c postage. Oarcelon Stamp 
Cp mpauy, EokYOfl, iSULs, Maine. 

FREE! Leeward Is.. Carman la., Turk* 
and CaLrna plga □□ different mint Oeo. VI 
eoronaUen paster sumps, to approval 
Mtriitt anpELcante sending 3c poKtngc. 
Tath am SLnmp^n. giir|nRlitad -3 0. M asa. _ 

FREE I 1 Complete "' UnJted State*" ulnn-.p 
eatalgg with l.bhh LlloatraUensF Bend 3o 
for ncstage. Hairl* ds Co.. 137 Transit 
iLmldlng, B os 1 OD . MflJ3. 

VTCTORY Packet fr«— Includes- Htaraw 
from Tanganyika. HNLlill enyman lalaudj, 
aulraaE, scarce Labyhead, coronation, early 
Victorian, airmail, map a Lamps, with big 
ceiatoguE— n-a|| (pee. Bend 5c tor postage, 
gray Stamp Company , Dgpt, Pti. Toronto. 
Canada. 



MEXICO Census tftmrnerncTi.ElTb seE 
free with appiovela. Piadun Stamp*, 
1T17-M Idaha, Tgledo. Ohio. 



WHOLESALE BunplemenU to dealEia 
for 10c postage-. Hundreds of bargains. 
Grossman. BUmps, 103 We*E 12nd. New 
York. 



UNITED States approval* complete cov- 
erage, fine quality-, attractive prices. Sem- 
inole eUfUJN, Bgg 4W, Cooomi’ Grova, 
FIOTlda, 



l.ono GP.a B B aGSl 15c each. B different 
61. Sandy. 630 Bingaman, Readtuf. Fa. 



1EDBB1ES AND COLLECTIONS 



GENUINE Arlipna mbx and desert sap- 

g hitv, sand quarter fnr bgth. Mineral 
pecSmana Company. Box 3551. Fh.cu.mtx. 
Ar:iann, 



MINERALS— Ten pfeLty apcdincnK 25c, 
Nlflik. hMli tobmET, Denver a , _Cqjg._ 

NEW— 15 DinsrEnt match lie, 

Bax sni. ftoch-Mtcr 1, N. Y. 



30 DIFFERENT C*4lUS plant* ___ 
11 .M. Eulalia Turner. Aeusa. Calif. 



JEWELRY Btonea rem&vcd from rings, 
etc. 1H assarted 63. M. Lowe's, Bax 311, 
St, LflUEi X. Mfr, 



UNUSED Match book coven, 1*0 ill 
different 11.04. 3$ Itoyal Flash covers 

61.00. Free llaL Chtylu BdelmvL 13110 
East H. citwlind 3, Ohio. 



KOBfiY DgdLi. Litost title*. Catalog 
tree. Fapular JtfecbanJea Freu. fC-43>, 
3W) £. Ontario, Chicago^ 



CAMERAS. FggTO jjjmm 

WE Fsy top prices lor u*sd tamgrt* and 
photosrapliSc equipment. Turn your idi* 
taju-erm, cnlargor, printer, Jtnses. d^elop- 
Ing equipment, etc., into cash. Just send 
Us s iLbC dZ whAt y<tni have, Bute make, 
model, nge. oondltLML Wfi Wlil Write FOU 
at once, tolling yeu wh-aC we'll pay. Fre- 
Phto your list, today. Bmd to Central 
camera Op.. IPtiotogiaphLc Headquaxtorfl 
giwe ijM), 330 a. W-bmh Ave., Dept. 
C-16Z, cMcae a. ILLLno^ 

FILTERS, auEubidtf. filter holdere- 
LLonted aupplr—Ht jiny carnets. Made of 
pre-war Aluminum. flHera □( aohd optical 
gliLM. Palters available to -every pglnr, 
ImposoSbie tb afatain after present supply 
1i exhausted lor Hie durnLio-Ti. Bend only 
41. IK] per Item and lens- diameter, shipped 
PftstpaLd return ma|L, To allow equitable 
d^tribiuion we can allow but g^e gl each 
Item ca i. euatomer, BattHf action guaran- 
teed. V X Company, lh2u Central Avonue K 
In4la.hapohs 3, Indiana 

ENLARGE!^— Hulid ymir own. KlL Of 
parts. f6. DO. F toe pariitulsis. Cresecnt 
fcn^necringH Box 151-P, fiedth Pa*adrn4i K 

MAKE Money In photography. Learn 
quickly at home. Easy pian. Previous ex- 
perience unnecessary, Comm co sehool od- 
Ucatiqb xpadent Booklet and Tequire- 
meiUa free. American Schggl at Phatog- 
rsphy. HU M lchigin, Etey l. 3433, Chicago, 

BA&3 Bays; War time provoa Biv, 
ieadetHlUp. Amailqg selection of finest 
still eameru— Leica Canta*, -Karelia re- 
ffcX. Argus, new and used still available. 
Write for quDLnLigns, satisfactJon guar- 
anteed or your nioney refunded- Bass buys 
tern, sells 'em, trades 'am. Bass Camera 
Company. D«it, AQ h 17* W. Madison fit., 
Chicago. g» nali. _ 

OIL Coloring phowgiapb* a ftKliMllnc 
hobbv ot prop table business. Leans at. 
home. Easy simplified method. Freviou.* 
experience unnecessary. -Bend for free in- 
formation and re^usiemen t^. National Art 
Sc hoot, 1315 Michigan. Dt±j>L 3441. Chl- 
w p 

CA3H1 Spat for cwncTM. lenses, 

binocuiacH. movie or aiLLI. sound projec- 
tor*, fiend, full description by mall, or 
wlra for prompt tosh ttter. Over so yeara 
■of dependability LuE-UTta honorable deal- 
ing*. Rlu Cwmeru company, 119 W«C 
Mfl<Ei* gn. gt-reec. Cbiea t o. Illinois. 

HAVE You a camera? Rend Im MnlS 
for recent number of our bLg maAiune. 
sdowHig hew to :na.ke tatter picture* and 
cam money. American Photography, no 
Camera House, bqatQEL M*£S . 

ynpTO riNTsm^c 

BIGGEBT 41.00 Value In li mm. AnlAh- 
Inr today. 36 exposure Hoc grain 3!^x4U 
tnlargejaLenta: drc^Eed. embossed margin 



and date. Eighteen cSptourcs Wc; sii- 
teEn exposure splits 55e. Free ELaLLera. ft 
exposure t^la in btautlfol deckled oon- 
tset Jinlril with embussed Wide margin. 
35c. kfmlbag film Service, Box 5i40A, 

Chicago JO. 

ROLL Developed and. 4xfil cra^rsjxc glrosy 
VeloX prints, £ rxpbSUre 3»c: 13 expetuSto- 
45c; id exposure Elk:, Overnight service. 
Clcpict Photo Service. 1313 w. Columbia 
Ave. , Fhlladfllphi* 33. Fen na. 

YOUR Fnvi>rLto kadiih plctirrcs enlarged, 
.SIT* 4*7, joe,; Uirae far quarter, eqdp, Sma 
beat negative* (fllrr«> today. Address aep- 
pert U iudlos. D ept. 33, Dm Molrm. Ipw», 
B iJEAin ir'UL L-Iarged pitou (nearly 
po*toai"d nizr) or IS regular prints 15c. 
J5mm. rolls enlarged SttriHb. n 0ft Bu:- 
t^in Bludl-OS. 55-M . Roac&e. New Yo rk. 

ENLABO EIMENTB "" Elg b L 5x7 from heg- 
atl/e il.CO. Bli tx 1 ! from photo *1.00. 
Robert Itembafl, 232 Jeffrey 6 C.. Chester, 

gKBj 

quality fhotbstampE 42. OD - hundred, 

J3jlfl Mlth R oad Elm.huTTt j, NOW YQFk. 

fl-i EXPOSURE Roll?: rirvefconed and sn- 
Inrgra mammoth sL;e 30e. Reprint* 3c. 
ThrJtly Fhgtoa. B ox i6. South Gate, C alif, 
CHOICE Film gfferg^Haill developed, B 
bcautlluL enlarged prints c dolled It ao^ 
alrndl; ot te brilliant "-Lifetime 11 prints: 
or B sparkLLtLk prints plus 3 fade-proof 
enlarge nienta. Pre-war -quality and price 
— 25e. Faat airviet. Quality guarantetd. 
Free mailers. Credit for unp rip table neg- 
atives. Dept. 53, May Studios, LuCrOiie. 
WLi. 

J6 SPARKLING LLfntonr PTlplfl, J taau- 
tlful HmlyvoPd ^nteTfcmcnts. free Leath- 
rrtdtrt rrarr.p phqto wallet only 35c. 

Free photo album with first order Life- 
tone Studios, Dept. B-33&. Pes Molhen. 
Iowa 

INTRODUCTORY Offff— fllx cnlirR- 
ments from Four favorite negative. 35e. 
Sky land fttucfioa. Box 411. HcpL "IH,' 1 
Asheville, IT. C_ 
















f-S EXPOSURE FLLb is dnvelopcd find 
ftnkhed 15e_ 12-Lfi enpraure Hit I&-2P 
exposure H 5 pirn. 1 1 i 1 3 l 1 . 5 lie. exsMaut'e 

41 , op. H-s'FuinLi 2 a . 2 c tuch. 1M F^rlnb 
js.fjp. ALL iCila dOvelODCCl und enlarged bo 
3 l -is. Send lor lrra mailing bag. Fhoba 
Service, bos 6 i 5D, Metropolitan 3tnu.pn. 
Us Ang eles, Culira tnia. t 

SNAPSHOT Hepi'iini'50 for £1. OD ; IDO — 
$1.85; aofr— J3.5D. Leas than ££17. 
tfl.nh. PList service — llnest ^orltmaHaMp, 
Murcuxy atinaLm, A-J05 North Dearborn* 

C- 1 l L l a t fl 2. 

3-5 MM. AfflU, LojVel etc. (except ■ rMCT- 
cury ,p > 36 exposurr roll*. fin* gram ^el- 
oped (Eastman DK-3D) iftj btautlfully 
rnli-irRrd lb 2'* at" glOESF prints,. 50c. 
Cartridge rclesdcd. use. 16 mui'iiJc mile. 
Sit. rclflitd 2 lie. 21 -LldUF service. Sa'Li- 
|;Li:L;uri iruJriLEL[-uu«5. Free mailing- bags, 
sample priDE. TechniflnLfih Laboratory, 
30-13 Bclo Bt._ RachrslEr 4 N. Y. _ 



EENBATIGNAL IntrDducEcry a Hem: I SditUl 
nH^Livc, tills ud, and. 3c lor professional 
7«5 r ' enlargement!: 16 regular- a Lac or 3 

d Alible -size reprinU. trom ine*rnrJ.Y*£. 25c! 
Kodak roll devrfaped with 15 guaranteed 
cN-Lkl4>d-i!du«! prlnta, 25c! Candid rolls— 
36 exn. 3&mm, devtliurtij, vapumted, eh- 
]-.i r E+d Lo Ixi, 41 .00 1 14 exp. 60c. Reprints, 
3x1, 3c ends. We have new. perfect 3ft mm. 
film.. Lev price*. Fret mallEra-, details mi 
rcfiurat. America, ti S LJdLO-E-. DepL 2D6, 

LaC rmae, W-la eopfiln. 

BEaUTIFUI* 4x6 Pictures 3tsc each. 
lr aid 116 and 130 pra-iLiv^. from 

all other sizes. All nori guaranteed. 
OveruLcht service. Hell dc^ckped. and £ 
pictures y lie.. Roll IS pictures 45c. Roll 16 

pieiuny! 60c. Enlargements on double 

^cLabc portrait paper 6xl—aDC- Bale— 5&a. 
Copies m-afie from may picture 75c. Pacific 
phc-Ln Service. Bo x 6B6* San Fr-anCLxco. 

Calif. __ 

MILLIONS Now knew — "Hgllytltttfl 
m-Eiane better prints. " Sixteen crystal 
inned prints ttlth 6 cxponiire yglln ijKVel- 
ojved — 36c. Otbrr ua tending *sne,rs. Hol- 
ly tint*. P-1340 . 'HoHyw owl. California. 

roll Developed and 6 beauUiul en- 
largements * to 1] tiirMvi laxffe^. J3eefc.eled 
edge — high bIwh. Any 4 exposure roll 25c 
enm 13 cX. 35C— 15 ex. 4&C—46 cjC. gl.M, 
Helmut enlargfmrnL" 3* each. Alden 
FEuytos. M-3 Aiier SLa... Boston. Mass. 



16 BfiAHTTIFUEj Overs-L-w deck lodged 
printa and two enlargements with Drat 
uiticT ?5c OwlphatG Ml. Weatherford. 

OKLn.hr.iru 



EVERY Picture PFt enlargement I 
EpArkhnp ducklu-ed^e enLargecncnts and 
roll developed 33c cam^ 116 iixt nr smalls 
er; fnlcTRn FEprknt! 3c. EnJargo rhgPu. 
Box T9 ID. Boston. Mass. 



THREE Prints each good negative. 6 W 
6 exposure rolls. Jfc la. la. 14 eiptHiira 
rolU, 50c. RepilnU, 3c. F/ed D. ER-5t- 

ncan. Bode. Iowa. 

4x10 BILK Prntflh enlargtment — 15 c. 
(Lend ririjjitive. IrUlng StUdLD. 40C5A If* 
vlng Perk. Chicago. 



MOTION riCTUREft AND SOUND 
EflEIPMENT 





11 1 m.J i.M I.I.IJB 



MOVIE) Film proCeiiLiuf: Write f*T In- 

loriuatSdti LL ci d c#rv pLlcn k'l-TV"- 

kn. R. 6. Kalatuuidn iC. MleB, 

MU6IC AND MUSI fAL I> 5 TH UMENTS 

AOCOHDION&: New and used, bought, 
sold and repaired nt -whalEf^k prigr* r 
Cnsh and terms. Del rrlntine. 30 T fie, 
Wjibn-sb. Chicago. 




HAWAIIAN QultoT music. List on ro* 
gb^t. &oldnn Gate Publication*, IT24 
Tslftfiraph. Qatland 13, CalLfomla. 



ACCORDIONS, All mSk=. New and 
used. Bte/, sell. mpaLr. AnierJcan Ac- 
curdkn Co-.. 31 Sou th Cicero. CTilcaag. 

MBI..OEHES Co ip posed to war Partins. 
Write. L:nd'- rrLiLZLCi, 302 East 4D, New Ycit 

City. 

SOKO WRITERS! Amazing, outstanding 
proposition. HitmeLer, Cl, Sill N, Avers. 
Chicago. 



I.EARN Piano In 5 eas? tesamia by «f. 
Flay ii3iy -‘innK -fin^Lcgt mettiod known, 

Amn^inx je^uJLH. C'j:ij]:li:1i: cai.|rjn %2. 

a R 0 Plano Mt-ihod, Etapt. M3, Mt, Ver- 



non. N. V., Bui 34$ 



F’L.AftH Aroatcur song wHeoics nedcl 
poeb^ Lb Prark'^ MiuLc ^crvlc^. 3fl4 Harm 
Towost-nd 3 l, ( Apt, 12j, gvrteme. N. Y. 

SONOWniTEEl^T SE?3d your poems Fcr 
par ulTer iiLid freE ''Rtij-cnERK Dletlouarw.' 1 
PhpngErnph rccorils made. VandtthLlfi 
MuiLC Studibii. 412, Dt&l* S-C, Coney 

island. H. , 

POEMS Wanted for jjlumjciiL ^el-llcir-, 
Send i>«:m fw Iminwllate canBlderat:aa, 
Five Bule 1 Music Ma-sters. 63D Beacon 

EiULflin g, Boston. 

ACCORDION Headouarurs. fl-D 1 ,;-- dls- 
Cgujii, All makes and stylca. Metra, 4i 
Nutth Albany, Chleagp. 




BONOWH FTElv3 — Arrange yam sans* 

£ or HJTcL'LeijlE'iUJ. Mnderu uirTHnging COUfSe. 
20 Leasori! 43.40. Money baek KuAtnucee. 
Broke! CoJRgc. Lyon i. Heaiy Euil-liny, 

Chlciiffo, 



iSONOs Examined and melodies tree, 
Rfcdlii- hcense, N^Mgnul yoElRWrlter*, PblK 
hshers. 5643 SutLtni Bdllywaad. 



HAWAIIAN Guitar m Lisle. Llkl «m re- 
quest. Ooldcn OatB PuhlLeatJens, 1734 

TcJe tfrnph, UnlL and Si, gaitl omla. 

DEARS Popular piano I Wnta Mafic 
Key. ill- A Broadway, Pin n ate i, Calll. 

aONaWRITERS—Fr Eft hunk. "The Koj 
to Vcqr f'uturcL" Write Variety, 2, Salem, 

Indiana, 

LEARK BnpuLar planol Plsy hit songd 
In boDgle-awinc style. Pianista- ^end dime 
tot au uigle n-rTangcFnent. mwiiE-atudy 
folder tree. CliriaterLasu ^tudlg?. 7Hl Kim- 
ball Rail. Chicago 4. Ill 



SONG Pwms wanted. Write for t tee 
booklet, LnaErucLIuns. Song Service. 331-0 
Wcat 45th. hew York. 



GOOD Music- composed to goad wdrda. 
MukIe urlaUng. R^jn^ld Belcher. Chat- 
ham. Ngtv Jerany. Eatahlislsed 161 0, 

BONG Fwms wanted. Ftee examlaatinn. 
McNeil. Master of Music. 51Q-FM SoulIi 

AluXandrlu, L/jm Ajigcti^, Ca lif, 

■ODTST AN Dliro SDEMrwritinjr service. 
Rescue Barnhart. 1334 4£[h, De* Mdi ne r -. 



BT-i'ORB Ending you: nociu to be «t 
to music ^knaw your cmngrutr, 11 
buokleL AJ. Mogul □, 2110 Bt>ach«bqd Dr 
HoLtrwvad 35. Csllf. 



SO NO WRITE US end pwen for imme- 

diate exammallnb. and fr« rhyming dic- 
tionary Richard Bzuthera, 3-a Wood* 

RgildJm, ChlEaga, 

SONG Patou wmialed: Write for fre* 

lnetructlve booklet, outlining -apportuni^ 
Hes. United Siustc OorpgrftUgb. Dept. 11, 

Balem. In dians. 

WANTED I Lyrics, mesodiea lor aoota. 
We arrange, pubLleh. sell. Superior Boug 
Studies, rm^bit, N. J. 



SONGWRITERS. Write Tot free boeklEl, 
rent sharing pJau. Allied Music, 244 



WRITE S-DDSK. Big iDCnty Oxid PEpdU- 
Elun. Write for IntormatLDU. -J. Gordon 
Pub- Cd., 269 N. HnjnE. Ave., CblcagD. 



RADIOS. BUPPLlXg. INSTRUDTION 














PREPARE Yourself now Tdt b well pay- 
ing i-wlio position after the war, Obtain 
your FCC cemmcrcltt] rudiglrl^pbasie 
telegraph Ilduses through our ham? study 
LOEirjm. written tor the man Tho Lidj 
forgotten higher mathematics, Asi easily 
read. easily undersfrwd course. Moderate 
liljL:nn Ice. Write for particular*. AmH- 
KeiD Radio Institute, 4* Goal asm Street, 

Ne w York. N. ¥■ 

RADIO &crV10t men "and exoer:,!ntntc~u 
:;^n-:l l::r u:: aiant radio cal H [pun-s, S-aVO 
dollar. United Radio Co. ClflOdUl, New- 
BIX. R J. 

BUSINESS OrrOHTrMTSEfl 

R'I'A K.T Ydiit dv.'ii bunincs*: an aur cupl- 
I il 3. Always- your own bass. Hundreds- 
average f3.9W to Ji WO annual nal-cs year 
□ rtrr year. Wl supply aiccks. equipment 
an credit. Wd h Din r necessities. Selling 

Fxnmrncr □nr.uc+'KKLiry tp sLrart. Wandrr-- 

IviL opportunity to own pleasant, ‘profltahEei 
business backed by ^orJd wide industry. 
Write RLLuleiKin Cl, Lr;:-L CU-PPMD, 
m rewt, nL 

SUCCESS In the mail order Reid— Start 
at home. you']] he helped step by step 
prnfcJHl.Ona.ILj. Write iac teday, tpI|L up- 
vide you. CL fct. O junta, 38-45 SIst Street. 

■Glenda le. W, V. 

GUARANTEED Mailorder letters, cireia- 
Inrs. I'ijldcTT,, L- am pal Ere; prepared. Niff, 
positive results repaitod. IteiLKocLuLLeJ 
Fintel-AdverseLElng. 122! 'z South Qfirden, 

Las _A n geies- 55, CamaraER 

GTHE-H-ft Have -wein. and how you can- 

wm in h.i: i euikk nr any UELdr-rfc.ii.kir.iH, Ajj- 

bure your fulure success now. Send postal 
lor "fwinters." Dorian C. Johnson. P.O. 

Spy 31 3-, Newport . Wasblnglan. 

START Hraae'iusLiieaa making sullu uj, 
plaques. art gwiot*, no7e]tles. scuyenira. 

rjuparcle pottery, puTdu'n lurcLltiiTe, arLift- 
riiLt marble Roaring. t'pdld blurble. Mu ke 

your own Jk :•; I bl e molds. Am firing profits, 
valuabk folder free. Creative Publlshm. 

<PM3j, GledCflc. IHlBOfa. 

MEN— Women: Earn up tn J2DG Week 

operating Rtring of piont^bli: saieKboarda. 
ft's e^y, pSH-Jw-ani werfc— tnk^ few hours 

day. Shift]] in\*iMtm^nl miik-SK over dO-'p 
profit. Nothing to manufacture. Us e your 
□nil home as □Jflcu- Hundred^ of Imm-C* 
dl-atu pfospecl a Jji your vLrinSty, Fret: ad- 
vice Turnlshed to got started. Act now I 
Wrtto fnr isnmpletp details today r Allied 

9*1-V Bra 654. W. IllJnPbn. 

PLASTIC, The Hmatinr transparent 
Hbeetmif" -n hebby wLth a fuLurr Com- 
plete wot hi n.s LnstTLictKma and nljsUiraft 
projee^ kil with drawings, samnles end 
Itiiitcriftls for Vl&Lblr Je-nr-l Lgi ^PSt04ld 
(&.C0. Urn versa] ConsoLldaLed. A. 4-flfi 
&nnl h ^pranE fltrerh. I.m A ligNes la. Calif. 

FREE! HoW lo -sell oar latest popular 
bnjjc.i by EbaJ]. FLuasant hnnu- nort. BL|f 
proflta! Np RootEtore campL-tiUtiEL. Soap- 
pv eirctiliirK in ppL Lett. Riier name! FLnan- 
c L il I Eduratinbi, 40 IF CcTEunnb wriL]th ELdif.. 

Pmvgr n-. Colo. 

Ft.AflTTC Enplneerlnf pays big. Home 
study Lnurse. iJnW cost, tasy trrjT_B. Fre^j 
iMwStlet. OhEo InsLiffcitc qf Twhnp]ogy, 
Box F-14&. Oreen ulUe. Ohio, 



LOqKj no For money iaaktnE by mail 
OppurtuiittLPS d( mETUV You WILL find 
them by writlRE HPubfqtj Maupln. i, TIpp 
C ity. Qhjq. 

START "Saap FkcU iiy" Bt home". No 
maolUnery. Amaaltit oj^pnrtunlty. Llt- 
cr-Htare free. Kemlco, GM-3. Park RfftEi?, 

qClCKEST. Cheapest, & neatest 7rn.v tp 

lunm the jaaLlprder buameM. 4.5110 word 
foLI-u l&c. Hofflnana, 1TIQ Coy. Cincinnati 
|S, Ohio 

LEARN The credit and CDLLrr.U-nn EugI- 
nrM; rarp (i&-iJI>ll wtCkLy upward.!- Jn- 

LeiedtinE synerpab free. Wrltn Educational 
Exlcnalc-n Service. Dept. Ltit, Rax UMS, 
V^' I kh Itp - Labjaf ^taMc n. LQ5 Ang rier; 

300 TESTED MOheynialicra. SB P^KC 
hoOfe. over iu.wo we-rds r 2Qr jMMtpnld bu*- 
lneii Hecreti, formulas. ■Wtia]rjsa=r supply 
sources, ffni-ore. no ads, meat on]y Amurl- 
ean Snok <^fympBny. ML Marrin., Ne w York. 

SELL By mail. Plan? gel JRN, 1413 A 
Nort- ]j 15th. M ilwau kee h 

MAIL Sinles cnEiRperlnff lirlna yon suc- 
ceed. -5-OTltiUftly ftinbltlous people write 
Allwn 3tftr.iL']. llOH FI li A Avenue, New 
York ]Q, New York 

BROWNLEY'S Secret fnripuLa. A mon- 
eyinsJcrr, it.M. T^se Browadcv. 4 3UO UF- 
BaiidaJe Awnut DftS Hulnes. la, 

MOLDMAKING — Flatter CaJIttFlE. Com- 

f lcbc foETRulaa — fully LLJustmted 3Sc. 

deal aertflrg, Rjd-1, Fark Ridg e. HJL 

42A POPULAR mechanics 



MECHANICALLY Inclined men — Own 

and □peril Ic Etneral apphnneo repati- ahon, 
Oompkte, LLlusti&t-td eouTse Btiows you 
lH^w^ Welding ref rLttcrfl turn, motor re- 
pair, 5 j o tv to ec-L biLiLti^Kii, ttc., nil nbasen 

cavBTStl. Free LLteiaturfl. ennsty Supply 
Pent. I3 tf. h oenLTal Avc.. cluaww 
THE "H-D" plan mutt ho Eood hun- 
dreds- liave JUVfifibed tlQ-S19D in It. Fxetr 
lfterat-uie. McQJll Company. Fwjfi King, 

Falrfrid. IIL 

THOUSANDS Ol nrtklrs wholesale. 

1 'S'LppJy Spuice Djj-iic Lory' ! lOc. IduaL 

SeFvlce, D^3. Fart llidf*. 111. 

SELL E-uOLm ty mall. 3Kl 'i pre-m r Rtg 
demand. New titles. Illustrated clrculara 
funikshnd. Free samples, Elmer 

Mfl, Niagara , Hd, Diicnta, 

WORE Fur y-mirRelfl biuLrij a bonlncja 
by mall. Wl- ah*w you hawi PaiLkulni^ 

free. E. M lunseB. TlDibervLIl e. Va. 

DJSTRiB UTORS-J Froiltable, patriotic 
sriler?, T wo qrjm.plc to displays; other mm* 

E lea f&aap retail) (l.flO. Rctarrta^lt;. 
Eancus-, 74-A Benen, Jersey City &, New 

Jmey, 

HELL By mall, IrvitmcUvt fuldHT frr«. 
Ed win D. Kiiie, 42 L6-A Yda Street, Sfte- 
ramentd._Caldfornia. _ 

SELL Uaoiv-n. plans bv mail. LiLeratuTe. 
plan, L5C. Alvlh. 5i3 Wslham. Winnipeg 
Cana d a. 

FROFITABLE Eu&Lneafi pdartA and Ideas' 
Ftdo ntcTBture. Spada Enterpnse?, 10 
Lr^ipEtori B-U Wrlhr mfleld fl % Uq pa. 

PkEFARE Yuili ndslisar future- npW! 
Be wise and ready when jobs are Bear eel 
Literature fire I BankrwiU. 114 virgLnln 

Avc.. He-mpstegd. N Y. 

WKHtJy. Type-vrLter &f f-nhiLr.Lrs Schonl. 
BLtDpllRed U-DiLiDsiudr-iepaiTluff lucreaa- 

lng. HpIIftwk I cnUfornta. 

MAKfi] Cplniriitattrd connrctq pntUirv. 
etJEUJlery or ad ill Lk tiles, ilOVtltfei. Ba.se- 
Hient waieiproofttiff. Other proiecls. Boat- 
let, cuLprpIate i&c. National Pptlcrits, 
Put if us Fa I Li, Mj nuea-Ot B. 

PLAN Nav." for pfi&E VtT r Start iruLklnK 
money at home by mall. Operate a feni&l- 
R 05 S qf your awn, PurtitLilar^ frenn. Writ* 
to E. O. Wilson. H.F.D. 4, Marti nay iUt. 

Inrt. 

CAPITAL Seekers — interested in ruasiPK 
$-25,uM CT IjlUL'u fgr a 1 r- r- 1 1 1 n l : l F _ i : nruJ^-Lt 
atiouid write to Ains-ter Ltonuid, Fox Thea- 

tre Bldg.. Patrol i 1. Mich, 

FREE MOneyDialtfnc plnrui. Write Har- 
ila, 441 South fetiland. Leiinn-n 19. 

Hi o iToNts. inflke and fit arch .supports. 
Fartidulnr^, Jul COTWTn. J(>FJ TC3SB5. 
St. LdUlu IS, MIjlsdnti 

fl INSTRUCTIVE Art biiakK. LltetttUf* 
free. HeUspaxui. 3740 Coy. CjneJnnBtl 13, 

Ohio; 

3-11 WAR-TfMU Ptnn- r 7 . gag-r?.. LOc. 
Iteme Iudu3rrLad, ID IS So. 30, Omaha, 

Nebr. 

"HOW Ta Mnke Blmple Molds and Pla^“ 
l tr riu:iutj." Profit in popular nDyekLesl 
Booklet 2ac Flswtercraft. L4M F. 43^rd 

CStV^land a, Ohitt. 

DISTRIBUTE Tabkl willi M yJlimlna 
□ ud mlnerala. 1003 43.95. National Prod- 

uata . Portland 4. Onigon. 

mo Time mail ardnr UnslnpiK in ynuro. 
WrLtq ODirion, &5S WLIItam, WibiiLpeff, 

Canada. ^ 

"" SELL Envelopes bp lusll. aparetlme. Big 

S rofUs. Omaha Enrelopt ficirieff. En-pi 5, 
121 CaliLainiu, Omaha 3. Neb. — E k Lab- 
elled 1&30. 

SELL S2 DrjfiLosa health to ok Quriti- 
tJU« iil png«- SainpU' hngk Jind 

iifen lam 75e. National DULtlbutora, Port- 

Und t, Oregon. 

HAKE Money al houi e in apart time. 
MAilotdut biielncss- ii your onpoTtunity. 
Btiiirt wllh aa little n-s 42.-M). New umai- 
I li if ayitem Lb at v.-ltIlk woiiders. prepared 
by expert. StartUng Infcnnstlon free. 
Alfred Blddall. Atmcaderp. C*3JI- 

MANUFACTURE And rnarbrt four q«n 
piodacLs. Biif pswnti! UhlSmlted field. 
Fcnmiln book of 110 easily made, reliable, 

fiLst nqhera 3fiq, itai^ak^r^n. Masno Lanii,. 
Fen cm. 

AGENTS— To mBil cur literature. Oood 
preS l£. Maine buxLnus, Maywood. 11-33 
Broadway,. 

OFPQRTUNITIFA Oaloio: New. fasci- 

nating. variety homework eariu bl r man- 
ey. ftko Titcoptional possstJIJtjei Ln shorts 
□tarv writing. p'jblLr-.spi' aki::n iin bliPRS 

IQ-PHBC ImrDMopi, two dts^Lncl moDcy- 
maLlns msgasLnes-. catalog. dc-c-:ilLi. Bend 
biiTLhduto. W. HilllPga. 3 10 Fifth At'OIlUO, 
Kew York. 

HCUSD Marble— Colorful. Elated' Mold, 
br.uli, Bprayl CummKdtinn flnqin rubfaer- 
lastk molds. Particulars- free. Harbleix- 
Lnjf Stevke, Edwnrdsvtlle. Illlpois. 



BETTER Plans. Ideas, opportunities, Ut- 

lirnturt, big mall U)C. UoydC-S. 3D0FM 

Banters Investment DLdg Gan FiansMace, 

CaJifoipsa- 

[j] i'ETij^K Hiftimu. Utc^djr income. 
Repairing K-ew'iiix marhinr^ Bank I n - 
SCructlOJiB (l.H. COLlUfth, lit S.E. 74. 

Pgrtjflgd; O rv 

3pe TESTED Muneymaiers.. 6^-page 

Ud^E, 25c [KiKlpsJd. B-UKinna aqcr-clJ, far- 

mula±, whoitiale supply acu.-ai-K. No nd- 
vertisementa. Write today. Novelty Salea 
Cft., Ban 6S5, BbliIe Creek. Michigan. 



Box 



GR GW DruR pl-n-nts and grow rtch. 

423, KeLIOgtf, Idfchd. 

SELL By mail piahiubly. Make your 
post-war plans now. Write. Bchioy Byi- 
toju, But fluW-Wailtct Station. Lra- An- 

gelea 31. Ch LLf l-clU j . 

INCORPORATE Y^ur trUllneil. Dela- 
ware taws. Many advantages-, fiee sLolalla. 
Tax Rea^as-di Bucc*u. Inc.. DclaWw* 

Trust B-uildlug. wmaLagton. E rl* war e. 

"'Bid Froiitar VlCftbLlciA. suiu^TralaV'whole- 
j;n]e! Dr, Adam? Co.. UtatLou 39123, Los 

Anjjelei. 

FIVE Big raaJl*rdar mamLif tikj 3JC. 
Lewis Company, 320 -Carpenter, Oak Paiit, 

PPEtHAritiiN l' And piofllable businraa of 
your own, [c_Kied inrthadi for galninx fi- 
nancial Independence., small Investment. 
i=l r-cuiir free, R.O. Box 36, Efmwood. 

Conn. 

5 MOST Read mall tirriiT magazinir-^ 20c. 
Arraand CartLer. 6D5A Norih, PittaDeLd, 

M IUK. 

MANY Hake mnn^y by njall. ya^i e*n 
ton InloiRiaUon free. RLIcy. 145G^ 3 ue>c^ 

nm Kd ■ ckveland 13. Ohio. 

B3 PAGB Mailorder -maKaiine, IQ cents. 

Loren Hollenbeig, RMevtllc, 111, 

SWAP. ' Buy or 'fefll any thing. Ybqr 26 
word Listing In “Bwapper's BulletLn" fl.011. 
Copy 25u. Ca live business, P.O, 

p_?r. 63S. Chic-Fnip. 

EKTRJl Ineom*— Flsnty mall d^Ulng op- 
partunStira-. Writs Kstr, 1254 N. Elmtiftll, 

Chica g OL 

MAKE Maney. Tour own bialnra^, 
Choose from nanny tested p]sua. Free uais 
tl^ulan. Co-uj^fiiiLiva BuHipm Service, 

P.O. Box SIB. ChLcano. 

BTAftT A home husiness In epatt tLmif. 
Now ts your chance, Make ■ertra money. 
Etf jartfkni/? Li-*,: l r-Jii-nLEa]. Literal urn lice. 
Nurbiut Kdpp»tE PubLIcatLnn.^. 3l<l2 Bllght- 

Oii l±i Pi _ Brooklyn, N. Y. 

MAIL Didbr fauolnoBB 'course shows you 
hqw to make money, snare or fufltLme. 
Tu j-Ltius profuslacLat maLl order techn-ICUO 

— noc penny-oatchini athemui. Fxe& du- 
tniis, Np-I-vpti Ccaipan?. I>cpt. 1#iJ. Chi- 
cago. 

TURN" Accounts into ea^ h, Gwd Ln- 
ennu'; quick results. National Collectord, 

Newark , Ohio. 

BRAND N-eW bonlc -Cfl pages. 46.PIK> 
wordn— 3W tested moneymakers buAlueaa 
jicljce^, □uer? 2 ^ful mailai-inr plana . for- 
mulas. vhoLcsale dupply eoutreo — 35c. 
ip^nrybnck guarantee, Smith Pub Li caucus, 
2t2 CObutDck, SyriLcinir, N, Y, 

GET into maLl selling. Prepare for Iti- 

Luje. Start m iir L l I nr OilkLuhs. □.dw', Hpl^n- 
dld oppaitunUJus. InuiestLnir, profitable 
piopcsltaons Immediately available. Frog- 
u MjigaiinE idU hnWE fi rp dctafti 
and premium offer, ahehoygau Publlshtug 
Go . Cheboygan. WJmnndTi. 

BELL VI la oi I hs by mall from yqiir bcme r 
Send 10c for complete Information. We 
wiiaw yub haw ta buLld sl prgfttabie busi- 
ness. Caycl Foods. 9J2 LaSaklt, Ulcmc- 
ajMilis, Mi~nii 

HOW Ta get free advcrtLslng, to can 
strawberries without ecoking. Si olg mail 
order magaaJnes, Q£&tk farm bargain list. 
Aunt Laura's candy recipes, giant oppor- 
tunity nuul All for dime. Circulars mailed 
dime tiumlrud. Ozark Pross. Mountain 

View. Mo. 

LEARN RnfrtgrrafiOO- Dpfart your nWn 
£ti cm. Ee hidepondent a-fter ths war. 
Common education sumcie^t uiiutre(cd 
uau r±.u ishnwa bow. Booklet ireo. M eebin.- 
is achMl, Dept. FM, 4701 West Pleo, Los 

Anwkft -flL 

FAYING Mall buBfntEi- — Stamn brines 
jiaof. Oenerol FuhlicatLocia. Gs-vln-lm?. 

KARAKUL Sheep are profitable. Write; 
AddJo A. Kelley. May*dOd. Ca3»&rnla. 

CHAKTEE3: Delaware: best, ch&anest; 
free forms. Colonial Charter Co.. WLt- 
pil region Dri 

CQtjQR. Ccmnnt with ehcmleaU. Mato 
a i l;k 1 lq cuiuent gardtn ornamenta Bolly- 
wood style. Sample 10c. HoELyTood Cc- 
mentevaft, Wondciland. Uellyweod. 

16. Calif. 

























M/iKE Money nt home Ln spare time 
by Dial]. Write Condon Publishes. Una 23, 

Pawtucket. R. L 

DRUNKENNESS I* a 'dUeas* w ttl-ctl" re- 
sponds la treatment. Medical skill plug 
tinman sympathy prove aucmMfn] wLdi 
liqoar lhkJ airlift Mieb. Hi;- veais experi- 
ence. Write ior free bn-nklot P M, Nd- 
Sinn. The JCr-cl'i-y I ns I Liu It. DWILhL. ILL. 

PLASTER indtiatriei *hen icidUfl [liana 
iill'il ;m ooDorluiiLlt 10 Start a 5ML&Ln-ES& of 
thalT Oil'll:, r-ioni2in.cturLn.if art Rands, nav- 

ttilta Kuuveturi. eic.. in Flea Lex and mar- 
ble luiLtAUon. 3c material motr? ii nrti- 
uica. Rubber rnuuJiLs furbished for uuuud 
production. Small Investment bungs &ocd 
returns. We now placing faja chain 
at ore erd-eta with rnanulaoLurtts. Writ? 
far Interesting bools It t mailed free. Flaa- 
fcex IndLLS-tncE. Dept. A. lOfti Washington 

A Me, , N** ¥qr k. _ 

HOW And where- In gtiloLih napilal Fully 
explained. pjiL'tJ-cuJorB free. Star Service. 

Wap oh on rl o. jQhlp. 

121 WaYR Td mute money, Lji hnniG- nr 
ohioe. business cl your own. FuLl partlc- 
LiliiTii Jrc-G. s:£| j .k Cflv. Grand iit. L New 

Yor k. b 

BRUSH Plailnff outfits connect to a bRt- 

Ir.Ty Net Lank* nrcr£5irri Good raying 

business a;, home plat-iug Aulopsibi, bach- 
zanxn AiLmo, bLcyciep L r-rii^ctor.^ j;LLttt- 
iti-K ti33r ri i m . Nn .shop or ej-purien lg rt’ 

a uired Outfits furnished. Free booklet. 

i ujirauLu,] Cd. , jave, H, pp- abw, ILL, 

LIQUID jM il: L k ; .sill-w- wbiLLr. iruiLU- 
colored. Glared. UpglaT-ed. CamjxHlUGD 
Jtoorinr Lifetime weai Any color. No 

{ iriindbr-a. Flexible maid*. PlAUer rjL".E> 

ng. Oct nice the big money now FilLE 
InBcrjujitinn uiven free. Write Cgirii>o-Tex, 
IBS, St. Lauia. Ma. 

YOU Too can learn now to mate. mold 
ci cast real plastics. Send stamped cn- 

vclnpi. 1 hvx f^U. G aLru-s villc. TruiIs. _ 

HOME WORKERS— *50. 00. 175 .00.' il W. OD 
Werfclv Grvst^ood plastic gLits. ptacqucs, 
fcLDVtLtH'K. MaLgrlal, diul-iis, J tia ErucilOQa 
furnished. Sample ^cottle doir. wnoftcut. 
mold model ^Lth illnstra-U'd molding Cir- 
cular. catalogue hundred PeW flgXible 

molds il.M postpaid. FLsstdc Products, 

HIE ftTE. B-rlmgrjt, -ChiiiZiLffQ. 

PLAN Thnl irnJly pulla diitifi— JaC. 
Bill FohJtH. Marcnfto 5. ILLLnofs. 
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HAVE Your awn f&ctaiy. Use common 
rsae for pyndh Shear, rwrfoi atn, 

fnrzn artiOLts ei! .steel., Lrasi, -COpiwr. L,1 il- 

tujj]ijit'i accurately. lUuntrated Jnstruc^LDDB 

liciw mnhf vnse djo srL: ? 2.110. Huy 

Kln-nmnn. Uux. C, HJbbLng, Minn. 

MfCRANlOALLY InCUncd 'men ™ Own 
and operate EcnsraL appliance repair shop. 
Complete, llluslruirri wunn nhnwj; ypu 

how. Wdfiing, rtfriE^raLLan, malar ie- 

jiaJr. Low Lu get business, etc., ail ptiasga 
w e-red. free 111 erasure. Christy Supply 
DgpL. I1M, JBJ5 H. Ce-B tral Ave.. Chicaj a. 

UOOKKEEPEU3. Earn mono? at home 
hosting Journal entries, Ellis Business 

Hrrvler, CrAar Qm-vc, Knrth pu ra lina. 
HS-il.P Win ihr u-iif flnt:! Then man, 

you 1 ]] line silvering mirrors, reft eetars! 
Mnainn nparkilns chasmrd pliLfis n:i mri. 
platca. Outfit prices. SprlJikle, FLater n 

VfiLL. Marlim Ipdtnnn. 

CANlllEtJ Pope At 2 1 — FnrimjLiif;. J2 d«lr- 
cloue \arLctlfs. Homo man-ufactLirlng, 
jl ilO I. ii Pin nt, Mf-naT ni nH 1 . M ich.LFii.n. 

fiTART NtiVr ynnr rLKb.t! Win ^ccurltV 
and financial Lii-dcpcndcnce. Money pipK- 

JlVF^eerFLi pjcpf lilted in unpilial nrv b&^k, 
aJtitL-r'L'd by luudurs. bis Lssfiic LiazL ftuxrfln- 
teed. Details; free. Atchison Company, 

LJL'pL A, filZGKTHll'.jri: l'i‘ IJjLIL 

MAKE Ynhtr owh n^LbJe Molds, stat- 
uary. Ait Oocds. PTovtlUcs. Artin^lal Mar- 
hl r. FlaarLng, Liquid Marble. LiLerarm^ 

Tree. Et-rmco, 5-M, Fart ItldifG. TIL. 

"GIANT Mallb fie, Maj] Bale Magazine Ic. 
Opportunity mail free, Harvey I'ecpJ^, 

Drbatlir. Indiana . 

finow Dwarfed tree* iaw LIilLipk SlLhIl 
for yoursoEE ox sell. Instructions ifr. 
Ohavln McChiln: P.O, Uua: Dc-pt- G. 

Ei-uINg II. Wnih. 

WINNING t-Gi^nnu .^hrsn.^.'ups. ':nr- 
millfl-t: 4£th y^ni. JL.IlO; four 2 iki2lE.Ii!;, 3&t. 
Schemer Magazine, AUlanct. Ohi o- _ 
START A 1 1 i:j:li: b i.Mni 1 .^. &\mir Liitk 1 , 
Eixtta money. Experience unneces-iacy. 
Hjlbffftlurc fprp-. Mnm,:, Homr nirxin- 

Jiir Scty-IEe-, , 3l-D2-.3g. Pi' s MQ lhta . IQ Wll. 

AMATEUR And Ecmii-proC-eEslonnL arriFta 
and eartppnist-s. tP-^h nn yniir ubiluv, 
llnmilLaij, liujt 4D n WaoUiCy Sta.. Ah LO l L a. 
H, V, 

IF IL'a wealtTi you dcElfc. start * home 
Ini e.I ni!,:; In :;|ui rr 1 llmr- Mukr fiLm mim- 
i. y Experience not essential Literature 
fTCC- Luclli, 7 LI Jl'.‘ l;;J]jijl-, DirtrOiL 2 , MjcIi. 



IF You vriL:ir 10 trudr Or Mill .;my IhlriG 
f]fbfLLidk->; ut W li ii [ It Jh> 'J i ■ J - JUc COlIl 
lOT “STvqppCT? rinLdr." IL JisLs hundrpdfi 
or awen3-VilV-|:Hl atunu-tiLniMtLs aLl aver 
A3rKTCLn S 1 ^ :i | ■jH'i'h Guide. 610 N. Bt. Ja- 

Bc ph- Fvn-nsvi Ke. intnann 

MAHF: y.v. I 2 'j m uucj at Iiduii:. UrLdiib 
freg. LbmCfl. E .li3Lbn]5. Nr'ln. 

EARN Money «veuunft5. copying and du- 
plicating comic cartoons for advcrlLscni- 

AdacrviDT- Arj jp'l-c. Wascanam. 

]M[;HLCAHt; Vuur Iciclihlg. BlkkhmI Intusr- 
na l:uli ii L wholettAlE, e*|wit concern. Paf- 
[IcuJars Jrcc, N en'-F Cv. Box 2&33, Hlo, 

LrifiL ^-Mi.iLb Am-iTi-Lii. 

LOOKING For money making by mall 
r->pum.r.Uii:n of nwrit? Vdii will iLpd 
liii-riL fay wriLibg lladStasL MuupLu. 'A, Tj ;>|2 

City. QhtO. 

Lull! THINGS Warned. Funny paper£ 
bulbms. foRthf’is. Jokc^. slamps. rusuwr 
bund:; ri c. U^L uf ariLdes, buygrj, 
Richmond Flip. Co., Box 2i-F. Siatian A, 
Lw AnEfLew 

KHAL L’UAh Imtlcdd □! fllo-jy [n-umJuLS, 
Rush dime for deuiLLj. C-oitimcicLiiL Re- 
porter home mm I ordor pJ«n, Oofflot 

Sfcar V 20 e . Alhftidbr a, Calif. 

INVESTIGATORS Earn ufft JiiOdi^, Ex- 
perLunce unnwessary. FarUcutnr& free. 

[.ii-Drun- W'Jignf-r, M.-125 Wwt HliLh.., Ngu* 

Yd rlt. 

.300 TESTED Mojieymakersl D-L-’irtge 
bool., 25 c postpaid, business socrcts, lor- 
rr-uJ-i.t. -uhalnuiLE supply infurnis giilai u. 
□auk haa MO ftdh Mi.-nt anlv. M^inuV back 
s i dissatisfied. Wnbc Eodniy Now The 
lii'jtwin.wi. P 0 kpx iH^-K. B'lllwatcr. 

pklii. 

EARN Mtidey k home I Th-aUMlitda dbl 
JJ Home W'oiker Mas*Klne rF tells haw. 
^usiieiJCl 25c. taLin-D.are , Bak 7. -4917 NurEl: 

Kostner, Chacata. 

MAEL Si-.-illii.M oppurtuiLlrlii filort! Dol- 
lar ord-nrs Alleal t rro. Inv^tLKQ-li’' nii^nt- 
Mall Saiga Cd., 1547- A L-j-.iL-l Di' LI uIE 5, 
MtChlgftll, 

PROHTAEiii; Hncnewort. FjLSClnatlnf 
^.nrnpte and dnlalls Mr, WoadtinifL, 132qi 
LindanV , GaLtufsvj]]g. Tt-xn.v 

MAKE Maiiey St tlbllli-. BLir hi^aiiMlIie 
plus particulars iuc- uox I K-LiQ-, 

Onuyp j’mE. WyoanJag. 

LICK Afr^i-^ar kbyOfth ! Bluri dwii bus- 
iness; home. oRlnr HortcErt describing 
■'C-uJlKtUuti af 127 Ttitid PEajii" tree, 

El | it Ca.,._ ?14 Grand at.. N c» Y^Ti t 

MAILORDER 13-jc.oiuc. UauruELrss ij|j|jar- 
LuiulIil'u. PartiCulara utaipfl. MacMj]]rn, 

2j 3D . Lancas tor^ DhLp, 

KOADMANH'^GiiLde or how ta make 
money 'while travel me SL au I MustraLi'd, 
CjrcuWra dime. CraltdmatLd D'juk:,. BbX 

1 153 -PM. Mil ^aubee. Wis c onsin . 

□IG Mall. tamplcB. mHgn^tncs. money 
maKInir pmFWJLlOilS, dime. E^-.Tard Lan, 

Hn x l u Mi. llunokilu. Hawaii 

aOLNTSl Salfalnth. home woflseifa. sot 
fn-W ullt-tS. We RC-Fld nn.m« qverywhe.re. 
S5c lists louts, Hudson Service, 1112 

hr-aadwttV, N^W York. 

121 MONEYMAKING Flans. Home, of- 
fice. Own bUllhCSS- Ftcg In Carina Linn. 
Npikncml EulrLpfJfliW, fi!5-N LVcuglES, 

NashvJJlt TcnnPBBCC 

PKEbPUMi: IjiaLiuclLncis furnished. HUrt 
midi urdi-r vt iucal buflincss. FiirticLiliir-s 
free. Dx Abell. Purkway B3dg., Faaa- 

derta. C all I. 

PUBLISH YOUI awn naaRj^Ing. Hand’ 
spnn- &J piigc- IcTinaL, vru]] t'dilk'd. lllUS- 
bratrd Coat, ]iu as tl.fiO month. P'Z-X-KZ 
ywi lifflatlse. pT^fits. IUc bniL&s; ihcdpJa L 
dflaliF, NnblftnaL, Ofd, Na bF. 

LEARN MclEtSdcnct. ftenuLTliibtc diug- 
trss tiralijjR. Nu manJpulatioEii. No appa- 
miun. Unifaellavable simplicity and Faults, 
Jnexpcnsl vi: ctl7^ , spa3fcd^!tLeL , caucus. Write 
M+'IH-S thence, Du Land. Florida. 



FORMULAE, FLANS. ETC. 



AUTHENTIC Forihliiaiy 924 paf^S fll- 
Eustratefl^. 15.0WJ money making formu- 
lus, ti Eiiu s Ln±EjikCLEons. ahSElE-ar gh. 
S2.no postpaid ar C.O.D. ■TlQH'Lffn J2.35K 
CataJoR. Adams Hrown Comoanv. Chest- 
pul H IM h7 . Masaiah uaettfi 

“LUmiNOUb Faint" shines In dark. 
En-sklV LiLurlr, 10ft plhcr fdXidltlAS, pinna— 
aLL 25c. Ssan-makJni course 12ft lormu- 
I n£l n.&fl HftKltTnrlnpr mirroi-j;. formula 
Me. MfcB l SfrLVkt. M2, Park Ridge, III. 



FREE Fonrniln cata-Iog, Anything an- 

uly^Ed SIS.M-. WfyLvrn CibuiiLtuu], EuLuzn, 
Qygftan. 



If, PR0t’]'i AHLE Sin ght InET^djcnt far- 
iiv.i lu, r , £5e. WiLLIam Scheimsf. Coahoclon. 
Qh5o. 



DELICIOUS Honey wUh-aut fates. lufi- 
mimLve, guaranteed fdtmsjlt si. RaljJli 
BzodkM, Arkaniflw, Win. 



MAKE Ff^t sell I hi; nTadutfs- No tfi n - 
eh-lntry, "Chcmlsi AppL■o^■cd FoimutaA." 
LLE41IB Lu ce Ireg. Itnzi-iirc, 1ft, Port Ridge. 

Illtnuis. _ _ 

STARVE TLlg a^LULLJldgr bi|L BtV bOndl 
with savings, Thirty ways to mak* tfcJ- 
turn da gxLiu. liuLy. Fjfly ALacLt; murr ftipii'. 
loimulaB 25c icaldj. Eve cell Murziu, L«. l2 

Bra dley -b i . . H i r h Pol nt. _N._ C, 

FORMULAE, a pa I is. Irn Literature, 
RL-sgaL-ch, 3ao ctiariw, Grand Ranlflg* 

Mi:.- tL_ 

FORMULAS For prodtahlB "bhadoelH. 
Lists fn?r a ViKfiano. Chemist. fii56 Lad- 
son, FJtislmcgti, Fph.ua. 

FORMULA^ — Ldlw t. host. Antbdifl, 
Lit ltSLU ru fruc. BLltdit. EAftlueeH d* 

Build i ne. Chicag o. 

"mi Manufacturing larmulaa. lists 
fr^r Commlngs. Chemist. Gordon Ave,. 
SynMuse. N Y. 



CHLM1STBY 



WINN'S Krw idea Home Laboratory 
ChEdklca] KiLi LLEid Uj?ptLTatdk DuLflLs Ci:r 
honLc experimenting. Bend 5e tor Lltera- 
luru and. ili L iiip[i-ly r* tulGR^ir. ,T, H, 
Winn CO.. Dcpi. 5fl2, 124 W. 2Dcd Sl.„ 

New York. 

FttiiE Cabattrfi ; Chemlstrr. mineralogy, 
Li 3 □ L l> u . opLjC?-. Si^rliil book .ibJc! ' 'lldW 

u> Ma3tv Chemioal Lafaoratory/' S?ikI 

51 LTi T nn:cy l.abnriLlni Li'::. Rvjiiiit Uiz:, 3|l. 

FREE Chemlen] calalogtli, Enclose 1c 
iMiatage. Greenwood, 3Dfi Braudway, New 

Yqtx. 

"CHEMISTRY Fot Beginners." "Chem- 

zslz-y dF 1 -IL 2 UJ I uir j hinji k' fxllr fpr bqih 

boots. Waiting) n. 39G Broad w^v Ni 1 ^ 1 Ycik. 
LABORATORY Supp-U^s a.t wholeaaJe 
Chr-ntLslry, blfilagy, physics. CnLi- 
l&c. National Eri«ntlQc Co., 22ft4 
W. Not L h Ave,. Chicago. Efila hUahad IK t 
2Q5 FA 0t Apiwratus cutalog sent for 
75 l. Chcmkea.1 caLSluft. IUM LluiUS, 25c. 
LahDi^toarj Malerlbls, 2321 Vlhevnrn9 u 

Chicago. 

SPECTROSCOPE For OdJtlC cheraitaj 
Dnalyiiie s2.5d. K.iitE.LQ£ Bom, CAdLuball, 

Cflhfoi hi*, 

CKKMLK'E' 'K. V L.abas'flLary apparaliu and 

chemicals Cot Industrial, analytical, and 
private ex|3eri.mentBl laboratories Gom- 
ptuLg lIll 1 inJ-cal ]c, 1 >jihEutv ^llipIv itiivzce 
ior oorrcsponfienne school atud^nts. Band 
2t IdT fjgi: I fl-pu.gr atlalag at ^IkrrziruiiK 
r L id flunaratut. Dept, M-43, Biological 
iuppJy cd., nld Mt. Hope Ave,, Hp^is- 
ter. New Yoyk. 

AGENTS WANTED 



ambitious School stnlara— Sel] (Us- 

mntf-j; the In gradUfttlOLl HP IIL-t 

cards. DVbC CdidihJaalonn FriMi curds. 
Agencies going luce ivLldhre. Hurry! 
Cr^fEuard?, Bgx SQft-L. PlltibLirffb 3D. 
Prana 

BIG Money taking ordci-u; ^liErbi. tl h. 
koi. panu. Jaclwtfl. s^cat^rs, ahMS. unL- 
lorms, ete. Salea eq-idpment free. Expt- 
rience unnwssssry, Nimiad, ^^22-AN 

Lincoln. ChLcagi>. 

J-tit.l, 5ft Fax $J OH EULmn imprinted Jl-n- 
tlanriy— tree samplca. GUd eardH 2 'l-c. 
T'nst uvLLLng ling ifi-uryiay i{ renting card 
s-wjrtTiient* up Catd^ lor and 

jflrli lh. fltrvSee. EpMlal qfTtir. NeW En^ m 
k -nd Aft P nhiiEncrs . Norm AbJngton. Mans. 

w'Hnu For big package nctuaE sampte 
laibrltu mul utylu- al»--j]'.iEv£y I rre . di^-uun. 

lingerie, hwl'-rv. £hlrla. etc. Take oidera. 
CobirolMlOfii big S-nnd np mpn^y, Write 
lor yaiir free hne today. MelvLIEe Com- 

gaTiy, Dnat. jfln, 0Ln.rLn.CLaU. Ohio, 

M AGED Rh<H>pLng tug. Re-\ U lifer Wrid, 

Maflcallj' titrna purse Into roomy ahopf»iii£ 
bag. Hundy, rom]>act, Samples sent on 

<rm.S KrL5.Lae 1LI3. A kron , Clhs u. 

SiTART Your vv.it bu:;liic.v:’ on nur cup-- 
Hal. AL wavs your awn tn^E. Hundreds 
average U.ftdft to SS.Oikj jipmmt ^alrs jty*T 
afcti v-uar. We supply stocks . uoalpihftit 
on credit, schj hgmg pacf^ltles B» i Ulnjr 

r-K.pi'xi-rn.Lr LLh.uecr4bB.ry Ui Ai.irt. W&iIrlVT- 

ful opportunity to awn pleasant, profitable 
fazL-MP-ezy; fa.-.rfci'-d fay wculd aadf 1 Endu^tr/. 
Wt i Lr RjiWluSgh Cb.. Dl-|1C. C-U-RFMA, 

FreeporL JiL 

DISTRIBUTORS — Agents Make hie 
praMs selling New-O Hflnd Clienner. >"ulJ 
□F part bin-!'. hVriL-H Ntw -O Products , Bex 

l a-a-r . O r 1 a ijlL?'__ ? 1 o rid fl 

FS-:1.1, Drnscsi rL Invr prLc^s. IlumJrndT. 
.M-iisatlonul PargaEns. Actual samples free. 
Bend dress el zc. ngc- Hnrford. Dt:pL- E-afi2 H 

ClTirlnnatl. -Ohio. 

TEN dally, ^gLLLnjr faaHery 

charge. Razn-pL-e Si.OD. Kay, Srihii-Uu Eld|i i 
Loh AneeL es 13. Balif 
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EXTRA Money LfiEonnntlrm frnr. Ml- 
DanJel. flaA Boat Euclid, Oetboll LI. Mhl 
SILVER PlAtlnt ati*t iwiiisnJua Liquid, 

A|J&ly with ClOttl. ClCSfLV. SllverplaLrA, 
[ridiS-riCS. one- - U bbLELK- Renew* SLlve rA n tO. 
Jtiwc-lry, musical LcljE rumenU. automotive 
trim, kilcben and haUirottn tttlurfis. chan- 
deliers, etc., like new, NuSUver, Auioia, 

III _ . 

"" WR-QLESALE Sources. 5Cil}.0pn article^. 
Ftee directory, May^wdo. H33 Broad- 

yp. EFrw York., 

SELL Handhlowu uLuit swans E SLAiU 
brings you OUT catalog ajid aiLPiple.*. MLd- 
WflfrlPTTi Qlaaa, , P - O Di>s ft Xfli. E vanston. Ill, 
CltdJl Lnc'qu itlp Window Sign Let UTS. 

Niw fctyieb. Absolutely bnutiTlal Free 

3 ini pi K- ■ctiluJai;i.i“. Atlas, 7541 IlaEstf'd. 

ChLcf^V - 

AGENTS. DL; LLeil- intludiOtf tv OU prod- 
ucts. Fast selling prem ium Jind b^rifaipi 
p nit Is L-:nv prices. BePtf cariE for big OUt- 
flt Offer With gilt. HO-HO-CO. 5715 DwHer, 
St. LOUlw 7, H-q, ^ _ _ 

POWERFUL Mile sfr-L-iclier f Increases 
mileage -power. 4DH- prafltsR Guamp- 
Ivcd. TLii!tjii 4xLm. Ptmriu 

PLATING oiir'ciii I or iuiop'ar tfl. reneo^ 
tors. Conn TV t IP a battery . Np Lank* 
nerws-nry. Free booklet and pii LiCPlafS. 

Ognm aUj CO.. Avc. n. De mur. III, 

AGENTS: Stamping it-amcs on wiCket- 
fcCF proUVlors, Sample chnofc w 1 th your 
ri^mr, Hddr«s, 25 c. Stamping DUtClta. 
Emblem checks, ebccX-fobs, name pink*. 
Haft Mfg, CO.,. 302 PeyiraW St.. Brooklyn, 



PLAYING Card i lam*. oroflt. fcarn- 

pk gam e 23c. Boa 5*2. l. Coin. 

SCHOOL LSirtLors— Sail America's most 
bcoiiLiCiiS dletiikttive * radiaUon name 
euda. Positively hl-shf^l cnnLLT.PfKLDLL. 
Lnmvrd price-.--. Fm 1 j.;ljeip!l l Lit. Frittt- 
etak. 1423 E. ELra Street. EcT-anto n. F^n n*, 
MAOIC Cleimrr and Laundry jdh u deatl. 
He Her than & firecracker. Riff prowl 
Sample free. &esUo L frQOI ItvLcik Pari, 

Chicago. 

EKt’^LT.ENT sideline lor printing saleH- 
rutn. DeaiLcomania. name platen in meijlIL 
qm-ini jIli'-a, aLio. make money a^plvksti^ 
^nitints tnh tturu-moblLca Free ^nmplr?. 
'■nako." 14B: WashLngt<HL Be«Uns • L n > . 
MmtM. 

AG-EUT^ ■ Sdu7< PtoDi &u]]Jn« BeJ-a le&E 
window letter* ; atotf^ mid o^ln«. Fme 
£BntpJe:. Metallic LrLtcr Cip. B 4.36 B North 

CLark. ClUciiifO. _ 

FREE Water and oiir eoncentratei, 
injikfJ flavors. ]u lluli.i . snamiMKis. t± prod- 
tieu InOCI- Po-liLps furnUhcd. Qnal^O. 
E-MA3Q Rtm^]], Dutrcut. 

ELITE ColLectkn enntainn 127 j*]fina fCT 
GtBTtinff own bsialcLesg; home, -office. Pe- 
ecrLptSVe liookhit fife. Elite Oft, S14 
□rand at . k?w vort. 



II IGU- GRADE SALESMEN 



ADVERTISING Beak mlltiia— World's 
Id rec:-1 “'dirrrt, acIhiiK'^ book, mateb fac- 
tory ollets advance e**U earnt caLUfiK 
on eb r ejy ty~pe of biinint^. Mcti or women. 
ETpefleneH □nneceasary. Fuji. j>art tame. 
Low prieea. HLgh qnaifctr. Qu:ct deliv 
fhO, Pnvcjfut paLrloLio dbbplay. SOeClnl 
desJtm for arm? eamps and naval sta- 
tions. Hn-k'iiij., Fteo Lit. iLi^Lruetloxu. 
MAttii Cojp. of Avnertoa. 3^ wtit luth 
PL.. Fkpt JE-3, CKI-cak o 32. 

PENCILS. Caftan paper and typewriter 
rihhon- - repeal. Complete line tor orl ce 
and adverflstnB. ■■ ctiminb,ilLm. Unl- 
Teinfll Cra piP] te FeaiLi] Co. . CIJiil OEl. N J. 

"'aDVEHTISIHO Bcwk piatchaa. AnLui- 
Ica'a krE^t marjufseturor c[ untOfi. label 
krill* me teh r:; FjlaL m«LILSL^ Line. Laitfe 
aaIl 4 producing 1 XI L Sampk tnitdicA, 
Complct-T ?pL ea p .aLoK-, Li cOlOr Knob I UO- 
tioTLs □ mkes ulEug easy. ComirL^sLon in 
advance. Superior Matc>i Cdmpifly. la3Q 
p ieePW Oud IhJLiL. M-'3, CLUcagQ 

SALESMAN : H*YO rwt jnnnE? maXSnB 

npeiHniE. Pita into war proiram Old 
nroffresilvo firm. Dent. "P. 11 Bo* 3&a. 
DalTafl, Ttus. 



HELP WANTED 



ME-JN, 20-l5 Yra. to work e-u rajlccod 
rati teitih^ sfryJee cam. Tbou under 33 
must bu draft deferred Job entasis cOn- 
atapt Lta'. eUng. ElKtrLcal-mechantHil *x- 
pcrl-cnct prcfciTHl. Also tteward^: silun 
pluA all lid nff eipen^i's Those now Lsi 
10D 1 1 war work not ccms-lderL^t unlKS re- 
leased. AnajsieDianLs WJU be tnadu fur 
Ptrwnal Interview Ln >out vl^tnlty Write 
CilEI drtnilA lo. PeWoiLtiej DepaTtm^ElL, 
aweiry Products, Inc., t-505 Willow Avc.. 
Hoboken, N, J. 



44A POPULAR MECHANICS 



EDUCATIONAL AND- INSTItL'CTIQN 

CARfEPTTERS — Wc teach |he «UeL 
spun re- jit five easy lesson- by soaLL. Our 
-copyrighted ljIzc piomce square do» 
the trick. It's the ch?ncc you hqv? Uer?i 
loakLoy iur. Build for free JiifuniKitiOn. 
or iieiid 2& cent* tor suuar-o and E-nmplo 
questions. BujJders 1 Topics, lop Floor. 
MedacnL Arui kLdg.. |H7 2tul Ai-etu^e, Su- 

aUlu I, Wash. _ 

WHY bou t poll write? Writing short 
it orlcs. articles, -etc., -aili enable ?du to 
e^m rxii.T mpELuy. In your ipaio time we 
tuacti you tu wntc the wai 1 piuwepupct 3cn:n 
Li-am — by wc-LLinf. Fiee ,, WrklLcL& A]:-i. i 
iizdt taf" cells wLiEltLcr you nosicss tho 
lUCHSiLERtTituI qunlLE|«S rssi‘qL3aj to rtuc- 
cuuHrul WritiDB. Wntu Ljd.iv! NuWapUUur 

IniUtutn oi America. Suite 51U-O r One 
FarX Avenue. New York ia. jj. Y.. 

31 Mr LUTED iopjoat plan or rramLns 
u t tinrau. E-!adio. fJLuuei. pLatlLus , oialLu- 
nttUea r foremansnip. *Lrer*[t, rultl^rera- 
tl0Jl P m«hftPlr.s ana p-Luc Lri^iiL funclnram- 
lali, Sfline low as $1.03 spur uniL Fay-as- 
j-mi-go. No r^- no puj, Htam y^ir nerda 
end r.LMhfiraLionjs. Delc vOcalioaial KuLd- 
ante QueilLou answered tree Branch 
piruvagerj ^-mued Noble u Martin. tilP 

Mfad Bid#., F QrLlufnJ d . Dru^oji. 

"HOW Id Bruak. uni Train Horses' 

A book cveiy 1 aimer and MoTSt-cnan should 
lifl?c. [i is frirc; po pbli^a'ion. Simply 
ujiJjLis Buec? ScIil-j] Of IS-jj c ujnansj33p, 

ptol iHH. fIwmdi mil, ohipL 

MAKE Up lo £2S-£35 wtuk as a tralnefl 

B ractlcal nurse I Learn ouleUy at home. 
uoVLlL Itou. ChiL-au-a Sdiool of NijntLne, 

Dept. K : 3. Chn3ago.__ 

NEW writer* needed io re-wruc IAl-m 
in tirwspapcra, :nas^^Lnf’R. and bmkfl. 
SpLiu^did up~i-;i L.lci 1 1 v U* 11 break JiiLp" fas- 1 

etmitlnB writ mg field. May bring you up 

[o 5-S.DU prr hoo.r spor-u ta’nc. 

unnecesHMy Wiitf today for m-u duLails. 

N ::■ obLlE>L||DLT. Fee-; Lmrd vi lli do Comfort 

Writer's Service no-P Souin Suvtmh Sl., 

if, Ijt, L nuLfc, Mo. 

WELDI NG “E]-?c Lrii nru 'Liiarn pr-nJjl- 
able trade qnsctl? thriiuBn actual prac- 
iJoe, IcidLvLduaL 'Auldur i n. L r ;^ l Lipp at 
bare cost -or materiai?. Full particulars 
fpre Vabiabh' weidinK It-V-Ona bgplf 50c. 
Hnbart Wfldins School, Bus 

Tipy. Dhio, 

PLASTIC E-Ippl Linc-rm fr payj, blL r . tiuinr 

s?udy couifei! Low co^r. Easy terEiis. Flee 
ixiaklot. Ohio Institute ot Tecbnology, 

Bo^ FM3? Gcl'-lj^vlILl ._ OlUo. 

MAGIC Shorijiand *111113 lypewrltiiig. 
Complete Fasy t &*■ nj &(Kj, FaneulL 331 
Fer ry St.^MiLid^:^ Mas^ 

EXCEPTIONAL Oppos Uml ty . Operate 
s coLlcetJon agency- credit bureau. Quick- 
Ly h-amed. Many make- Su QUO yearly, up-. 
Wj I te Colo AssaeiaLcs. Syracuse. N. Y. 

(j£ED T^eiinJca] and educational b.;ok:-. 
bought, sold, rented UalaLon in'*- Edu- 
ratlopoL Exchange, net'mtfur Alabama _ 
ENJOY lkwmi."Beeonw pTofi-^loisal *l- 
robat. Fn;o heHtlh bwH. Writ*-! Knofl, 
2:S4E?.l NorLli 52nd Street, Ml LWiiuXua, 
WtBftooaltr. 

INVMTIOATGR TraliUriR. Phillips"^- 
cTi't err vice, ] «j ] T-& North Ki-pncth. Chi- 

V .1 rXI Illil I-J3-S. 

"ASSOCIATION 01 American Wchl-jw, 
3 in Bmiih Marengts, Ravadena, CsLlCornia. 

M'.'Pib'. r 1 l 1 1 j *3 CO. IiiLlUdL'a ycaT'e eirb- 

ftcrjptmn tq "-Arrival” wntr^, hobbilsts. 
opportunity M-t'InT* magarinu; beautiful 
me ip briahip oeitmonte: ur™ naidi auto 
Atlcker; loll-- L rue L 1 vc crdLidn-nL; cosh, in dp. 

writlnv: new methods: Jolu new. Samplu 

■■Arrivid" ^&c- 

L^CRET' IclI. ealLiaUot'L, EkiHjrlcrvre up- 
nifceasary. iuvnUtuhirs pajHtuaaiB lice. 
Ge-orgc Wagner. M -124 W^-t 3fltU. New 

York. „ 

HOME Studs' or praetjeai aIldu traLtUtlf 
In DLuaeL-iiaio, alrerati. tooL and (ik. Tt- 
IrigcT-ation. 41.htM) giadnate*. Free 
Rpr^iEy trade ihDqrwWid in, Orecr. 2flt1 

StwLUi Wabosb Avenu e, Chlcifg . 

BECOME A Doctor ot Fiy-chbl-Dgy 
{Fa, 10. | Teach ri’ceyI cf CDPtcptmrnt^ 
hiipp-iPeii. Solve immtAL WOfflua. Fiet 
book. College or Universal Truth. &5S1-B 

HorLh. Ashland, Chicajq. 

DRAFTING Fays blK — ^iearn now, Mois- 
roe Tnslll ute. FM-L A Uun . ILlLnqiu^ _ 

white s5h.ort *tqrlcs at home for pleni- 
Ule and profit. FAplc-, ri r.r.r:- and hppPln-i'Kg 
at flchlevement are nvardi to T-nLlisurd 
hs siudfnt'- who acquire tested teehniqu*. 
Get lt*r bODXLat 1x410 honLC Rudy Mchool 
With ^ VC-sr^ I'yncrleiiCC. Wrltu Tuda^! 
H]flctstono-a 5 iTaguc, Dept. 102, 301 Nonh 
IliMim^ ofimw l 
REFRIGERATION SKTvice etmrae. 34 
lllustrawd manual* fr« Me- 

chaniEi', EehanL 47 Ei 3 Wf^3 Pico. T/cs An- 
geles S. 



GET "Bet” nqw! The WArLlmp Job 
"bcom" wpn t last larevcrl Theb trained 
men will gut i be perpuLT^qL labs [ha i pay 
besi Learn refrlst-hatlfru. elrccusiiitjanLELy, 
fclettrnti'qlmics. elr^trical engineering. ra~ 
dLb, eleetio-iuca, weklLng, iunpi-ofipri. Men- 
tJ^n course WQmrd. |pw lumon. tiiru pwrt 
AiJtVfi Ip-rs. Rie l:-nnk free MilwaPlee 
S£h.-0Ol ij[ EuLT-urr-L-LUK. Fiax 4344, Mllwau- 

kco. Wi^eon-nn. 

LEAEtN To relax. You will" be happier, 
FLcalLhlur and :nti7r siLCDri^ful, Write Re- 

las. 5D4 p Street-. PeCUlUma. Calif 

RADIO Eng. I!h eiMhK. brOHdLPJ-Lin^ s-uiv^ 
1-Cthk ^icetropiLs nvlfttloTi, mnrLne and 
polLce rn-dio taaghl Ujorouyhly. ALL e±- 
pc-nsf-j; Ip^. Cii-ndurqtionat. CatJil&g free, 
Valparaiso Teettnlm] IiistUiit?, D.-pt, R, 

Valpqrnan, Igyfl. 

GOOD "Used” educational books on ail 

.- nWrcL; U-iught, i.riLri i^-ri r--ii I'sqlian g-r-ri. 

Siiuslaetien i-usjli- :mioi-d Qk»plele de- 
txi i Is add s-4-paKR Jlliutrutcd bmpflin cat- 
alog free. Write Nelson Company, Dept. 

30q . rbic-a jro- . 

EI.OME-.: Study Dourie, PrugLi'iin therapy. 
Free hmrature. Isksc. of DrugLess Tber- 
■apy. Tmna. iw * 

SHORT ti and in ben t™ons. ^araplt. 
Ket-Wis System, Dept. 444F, Syracuse 1, 

N. y. 

EARN Certified Oiapho- Analyst deann? 

□ iij.iyi i n^- llaj^d-uritiiiK SLPlUOlIA rn^Hirt 

uajuijitfs' up r* $1 hi} an houT aharetime. 
JiD.OU weakly fqll t|mn Graduate in rra- 

pLbi'irient. cjiuIjl aK^ncie^, police dsp-att-i 
mertLs, courts, business and. In privato 

liLurticr .i.i prxsanaL prc-hlnp and VDcatipp.- 
liI ad'.Liotjfc. Fully HiiisiralEd Gntpho- 
AnaE?£c and 3003 word illustrated Icssun 
im t! . iPflUlutF, BOk 115 0, Jiipll ll, Mo. 

U$eo Ed-ucfl-tiannl bDcXx pn all Kabj^cui 
flold, rented, also bought ami exclianged. 
Moneybarii (nrarantcc. Write todsi for 
Irtv eaEalta iitid dctulLa. Lee Monntajn, 

PlWtl i. A l ^haiu n, 

M Y. IJ Z-L’A L L;i born, '.Dry If-uhr-icu ns in 
treat demand. Wc train you in your spare 
[Jnie L m ynqr own hnenr. You can praf-* 

tice while studying. Wilt<- for rrer- c*t*- 
loguc. lmprnal Trchmcal Imritulr, Bps 
913tE. AasEln. Texas. 

'DRUNKENNESa Is ■ disease which re- 
ni*onds lo trcAtPviinl. Medical .nklll plus 

liUJiniLL ay'jnpathy 5?feM uti-CK4BfU] Wittl 

liquor and drug c*ses. So ycart etionri- 
enee. WrlHf Cef It^k booklet. F. M. Nel- 
son. The Kvclej^ Instit ute- Plight, DL 
LOCKSMITH' CflilHC- Lock pickir-K. 
key fit ting , v.ic. tLiiO prepaid. LoeX- 
&miih. CanadLan. Texas. 

n.AYft_ fc STOKIES. MAKt'BCRlFTS 

MANUSCRIPTS ProfcaHionall? r«vbed- 
matUvLvii Tt I'tifioniLbSv. Rt-nneb lEr-tah- 
h i: -ii i -:-■ " ■ ■: ■i.-.-u. \.-tv \~n ^ 

BMEBS SERVICE 

IF It's Hard to get back let us ruller! it 
for you. Wv swu account and note- 
liald-^rs everywhere, N-0 col Inc Lsaci. «n.» fw, 
For quick rasults rush InJormatlon to 
Cowlca, 103 E. Brljci-yic, dJhtgago |1 . Hj_ 
DETROIT. Mcrh., mail addreu |Z. ikl 
monthly. Y"snr mall received and f^r- 
wnrdcd. daily. Drcwry’B Mai ling 1 Service, 
5303 BaLdWin AVe. , IjvItpIL 13. Michigan, 
WASHINGTON, D. C. Wc reerment you 
h^rc- ALiEo rRcel?^ and forward mall. 

Service Burtau I4ui - 25th St. 3. 

CHICAGO Mail iLd-iLriv-o; . Your bualnrax. 
IRjrsoriat mail fi^ivnl. reforwarded dally. 
3 months $3. OuimniL. 3b \Vcnl Wo&tiLng^ 
tan- I gatfl .b|i|A|v d UP 19 l __ 

TOLEDO. Ohio, JilLlLI addrvr-s Pranaa]- 
ImsLness. Reliahle represratatlan. Write 
Mr Gpotl T1& Summit fetrvet. 

YOUR Carohna mall address. Use for 
bur.Lne£5-pi!T5gnaMlin. For^Jirdt-d dally. 
$1.-50 jivr ni.DP.lh iLdvjpcu. In new pEani 
cn?elopes. 5c nach extra. Cards letter^ 
il BddTCAird and stumped mailed five for 
2Bi Ei am Lhb btrantlfLal teort city. The 
Carolina Eer?lcc« Box 1D44. Hender&on- 
VllLe, N. C. 

TXXJG Ynjur friends! Prebend you'rr via- 
Itmg Liatlou s eapltol. 25c icoknn prepays 
3 -pmtcjird vip-w.ii. 1 20- i i n<i), Yen write 
mcakagp, addre^^, nliitch stamps, rutum— 
frw rc-malJjTig. tfnwkins. Five Kundciph 
PI .i Li! , WnMlmiKtutL, D.. -C. {Complete bc-- 
cpLvkig. re-lorwarding maLl service. $2.00 
mpir L hiv i _ 

t'AKTOtJMMi, {(iMXtKfiAL ART, 
SIIOWCARR WHITING, SIGN FAINTING 

[.EARN Fa p .c jTiatLr.p mc-ney maO;|.nf cj r- 
Lccjidnu J roil: my DrigLrtal eatLooihtng la- 
sons. Send 3 samples your cnrtDons far 

tree crLrklsrn'i:prrecf_LDcui Free enpy 

'"Wtivre to S«ll Cartoon*" and di'taLLs of 
riLrinDinnq cmime. Terapklon Studlw^ 
Dent. 10, Elgin, Illinois. 



CASH In on h\g cariwn marfcd * He- 

Mine cur lL*i:iijhIh quickly with. the NatlOhM 

System L>[ Cartooning. Sell your wo it 
soon after rewiring this nrw aiiinpliflrd 

■l'cju r.-: !!. ^nthructlL-u gU&.ru.tL[efrd! Sajb- 

? >1« lasson piiiiu and Inteiestlni; literature 
t' !.-[■. National ArUHts. F.O. Bos *Z*4J-JY 

Da Lias a. Tom 

quick Landscape pm-ntln? caurau 33.IK3; 
modern prater nrt4rLterJ nj? $2.00; 

r-ntelefl-.ir L0c. S:kh. Dept. PM. FafbflLnff- 

ton, MLaaouri. 

ILL U3TR ATIONB . Lettering. labels. 
iTatiumarkv eLp, FniralL SLuBlO. 33^4 
CouLUtuiillv Ave.. La Cres centa, Calif. 

PROFITABLE Cartoon plans. mariuita. 
fl&C. Hartman. 3*36 W. Un irOhl. Nebr. 

CHALK Talks. Lauirh iprcdueliiK prei- 
amm Jl.M. Gtrialug IUl. II-llLJli Ttl-B CB.T- 

Eoonlat. Oshkosh. WIeootuL 1 !! 

LEARN Cartooning or let tenng Inex- 
pensively. John Warren, N750Q Smith, 

apO^anft, Waah. 

CARTOONING Course: — 30 l L 1 u 1 1 ated 
lesrioni, over 5D0 Sketches. complain 1=1. M. 
Montes Studio. Pox F uaadetm, Calif. 

POCKET Cartoon tdiqrafi. 22 easy Jea- 
frcon in r;ir( L-j]LLiLK, prepared by a nation- 
#11)- kbdWtl cartoonist W Itn more tpnp 2b 



ycnTa ^fierioncii. pmtuaLd UJJ J-fi- 

e*Lpt ad 2 Ei i- L t l coin. 3n:^ck Fuck Company. 
31 E. Georgia 3t.. Indianapolis 4. End, 

ADVERTISING AGENCIES LETTER 
WRITERS. EQK ADVERTISERS 

ADVERTISE Pf^ntdbli r : $3D.flO reaches 
SjiOO.ODO Sunday newspaper readers »:Lth 
24-WOId ad., Jfi'w.xpiLpftr. mu purine, mail- 
IJig-list riLlrlxialc free. ChtCfigd Advertis- 
ing Agency, 20- FA West JmIliph, Chi- 
cago 4. „ 

34 WORDS, 3b N^wbpaptiTii (2. OB. Glxh-_U 
all, IT G a rdne r, Vallej o. California. 

QUALITY Printing. mimeographing, 
salesmen wanted. Publishers Sales Serv- 
ice. Harbor fiprtek*. .M ;■-! i ■ k =i 1 1. 

ADVKR'TISEe 24 Wnflt. j A 1 .-* i it----' r-i.i^.-p”: ^ 
SG.au. LitLs free. Advertising Bureau, 

45 L5-C CoR age C-rpvr. phtca itg 15- 

INCH Display advertisement, Ml nLiittL- 
1:111“; yr*r SLfi WuCilI'h Fap-Utai BfiTflCBS, 

ALdadllC CLLy. fN. J. 1 

COlfAimciAL Art. fidverUilnff ULu^ 
LtBtiODB. any piirppsc, Trade - uiarlc , 
terhejid vr label deigning. ReasanatUb 
pUeeB. BiL±*t Studios. 3302 Dodge. Omaha. 
Mgnmfcj 

ADVERTISING Flarfld. riny p-ubLLcatiDLL, 
Ift-frcsi ritea. complete as«ucv fitmeo. 
SLLLLud advertlilns— mercti-and?5i-n(s wjpti- 
£fj, HatellEt and bDaiLKt b enLLUiid "Ad- 
Tertlslnf Remtlt? F<*r Salt" Iree. PukuL- 
A^aLey. 3M2 Dodge, Omaha, Wdnasta, 
FREE— Htw Adi'^ftlaeja Rate QuLde. ii 
dq£$s. Ineditdes everyttilna. Lowest rates. 
B- 14. Brawn Advertisiru: Atrcucy. Muj> 

cltandi^r Mayt ™ mo. 

ADVERTISING FJftced all mnawrlnu. 
tir.wt pajHjrg U.S-A.. Canada. LQWoiE ntu. 
Free seme*. 54-pege catalog tree. Baker 
Adverting Agency. A-IB9 W. Idadlann, 

CIHeaco. 

FREE— "AEriatlDS New Boot" — “Frofltfl 
From Classified Aa^crttBing." T-cIla bow 
And wIjjiL Ln advcrLbc. Be BUrt Eu read 
tbjH bcalc before icu InveBt one cent in 
■dTETtlslng. RemembDT — It’s freed Write 
far you- Lapy nnw. F, W. JotuuDD, -CIudJ- 
fled AlviTLiKing Miinai::-. 20G East Ou- 
tarlo Street, Chicago, IILltiiOfl 

PRENTINQ. MULTIDRAPIIING. MtfatO- 
CRAJHIVn, GUMMED LAPELS 

1000 S> = Ji31 LETTERHEADS 14.00, 20DQ 
10.7&. FOM 115,00 r.P.b. Bampie*. Wll- 

II a m. Jones , Mlacota. N. Y. __ 

FOR Rleti ImpressLvB prLntlnfl. rea5on- 

■bb' prdcEd writE- Fi^cjsjlan PrLntjflps. 

Fi EEL Avenue. New York 10. Nen 1 Y*j-k. 

Siinn LOTS — ! nutation typewriter letters^ 
Irllerhcridn. t^ldc-ni, circular, iwwlcirds. 
1H.7&-SLJ Sll Sutnp]ai. GOOd^rLut, H&r- 

n^o-bhurg. Ya. 

FRlNrfpiO. All klinlrf. brat work. Try 
Edward* F*re. 5m Pilbrri. FhlladelnhLiv 

FIRST Quality urJnljng — reasonably 
priced. iJiLcr,pJtis. Trtna-ter Printing. J4H- 
r^ly. P*ii,ELa-ylirllBJ#. 

200 LETTEHHKADS. Billheads. 
inrcLtJ, or £■:::; Lea rds; $1.00 -pcaEpald Bi'n- 
htiJlk, H03 V-'e-A RooatfveLL, PhiLudelphLa 

40. F&tioa. 

FOS E PAID — i. 1-DdO Embcf.vnd. biLxlrle?3 
tarde 11.75, eisrelupM 13.25 r No. SO — 
14.25, fl'-xll letterheads 13.35. Quott on 
a ny 1 h.1 ng. _ Elin cr OratilEh . ■Bcs o teriJle. Q. 

LET IJs print ypuf bHIiU. Aj few Or 
man y aa you need, new ptcctss. low coat. 
The Hevenor Man Co mpany . B uffalo. N. Y . 

IR.lBO 3 kS CIRCULARS, 150 word# $5 P 
aienn Chapman. Russell, Town. 



PRINTED Pf rnnnn-1 sirri lonciy. st 25. bf>^ 
U t>. Larc* Hirltty, iucnylus fruc. Ai;*LLb 
wanted. ChuicLuLL. 105 Meant toit, Easton 
li. Hmm. 

52. Ud POSTPAID: 20U ftUxL _ J Oaod ba::d 
Li; Lteriirads and 200 C :j i cnvtlPpes. 500 uE 
each £4.10 iK^tpald. Mero Froduots. Bgk 

^41. Pu nKsntewney. Prnna^ 

' ]Qi:o BUSINESS Cards" 12,00. Rubber 
siacr.p your name 25c Will mar Press. 130 

Emcon Avr. . Pr-ffvidcjicf! 3, R, I, 

MIUEOCRAPlilNG— LifU4!TBt prtEttlLaLl, 
famiulos. Instructions. Lowrst prices. 
Lem's LeLt-iir £hnp. Mill Stui itijn, Dulrafel S. 

200 BON’D LeCtcTbEudu, cnVtiapes. B9U, 
2CJC- — 15. 0B. SaitipLeH. J0hL-|ili Johnson. 

I3B3-A Flflh A-pq,. New tferk B, 

LET Us Help you m ai; your nrintlEig 
id:: La'ivri'L prim. SLuLl Lt^iiL rumen Li;, 

Trio Ling Serrice, 7H"2 Bauth Ycrnumt 

jm . LjM Anfif-trj, Cabfamiji 

RRTTER Ora.de- prinlLnjr rri-ir-nabl-n, 
F^Ljjaotra on aiu'Lhing. EMtiomJe Frfu, 

LB onia. N, J. 

54)0 -*qTt2 3 q FOUR Line gummed srickers. 

Mode* Pnntery, feugiELUw, Mich. 



TIEINT1NG OUTFITS AND SUPPLIES 



PRIVT1NO Piu-btis lor :;u] c. UCOIU 
Pricite ry. 505 _Klji8 . Fan ii-.-ld . ill. 

PROFESSIONAL SEuiiCiJ p04Lca^d print- 
er. complete. 32.45 paitsteld. Cbollcnge 

Assoeiation. B-B. Cincinnati. 

~ INENPKMiSlVE Home-made pcsnflnff 
Tjni>h. DetaiL li*o. Novelty Ship, D^wjl- 

vilk 1 . LouLflsana. 

PRINTING Cm fits anti supplier Send 
5 £nm.p fnr details or dime far cam-pLut^ 
iltiutrated supply book. E* isoy, Inc.. 

W- ] L . Mei \4,i' n . CPttti. 

"“’USED Presses . tyiw. suoplie^. Lint? uc. 
Turnhatjgh SerrlEr. Layjvtlic, Frttoa. 

TYPEWRITERS, DUPLICATORS, 
OFFICE DEVICES 



D UFLIC ATOHtf . Dlataphanes. loldcra. 
adiiirej^aHriiph. OLh^r uJHcc mariilniiiA. Nb- 
jirLoi-Lry. Bought, soJd, L«oaJL*d. F. M. 

Prii.;-, ■?::■- -i l-n-N^LLe. CUImso. 

“FHifcTOJS.VEic" BeJf-Ecedlni rolarV 
Lriinl piuL card, printer, ram plrte, $9.50. 
Alt tnakes duplJcatoL' euppllcs. T.ica^a iu re 
frEe. Pittsburgh Type^Tlrer Bupuly. 5T0-R 
FaurLh A^Knu^ L PirhiiM:rs-'- 22 . Fpu:lii. 



RVItKFR STAMPS AND OFFICE 
SUPPLIED 



ONE Llue 15C. 2— 25t, 3— 3&ii Stamp 

wnrLg. A uburn, Nebr . 

CnK Line lit two Linas Z5e. thice imra 
3Sc. Excclja SaSm, Copt. B, Bo* D00, 

BhL'tvepoL'fi, LouliliinfL. 

3 LINES 30c: CuablottHtl, Indexed, 35e. 
Sjguaturea 11.50. BtatuprLt* P Wauwawsu,. 
W11. 

KNOB Ela^dlr, tushiCmed. 2 llrirJi lLHt, 
^ — 1GC. Sranin Wtrka. -CttLterfKlJt. R. Y. 



PATENT ATTORNEYS 



INVENTORS' LfArn now— without cb- 

Ugallml — liuW EO p-r-aLb-ct jud sett yimr In- 
venlLon. Secure Ireu "Reeord af I u voli- 
tion 11 f-arra wLth JnsLrwmgn-y (or making 
dJacl-w-aire and eAiabUiLUtiij datr nf ypLjf 
tnyendou — aud new free book "Patent 
■Guide for the Inventor.'" canlaLnLng com- 
plete iilfPrmaltPn abaiLt patent prccuclure 
and Lew te>£ell LtwemLotu. giving illuaLra-. 
tian? of many -succewfu] InventUHH; over 
150 hiLw.i :iK-Lhai;:n.-il jna^cEnanbi. Dc-lay 
may be eoatt?. Foe prompt eonfld^ntJaL 
4KTVirf-rurite ted.a/ te Clarence A. O'Srlen 

-& IfjiEvuy Jarobeian. Rc-gbt^rcd Patnnl 
Attorneys. 4JB-C Adama BuLLding. WdsJi- 
Ingldffl. D. C. 

INVENTORS — FlraE thlngB com* flraL 
Your Are t move toward securing a patent 
on your Intern Ion Is noquirlnn lull Lnror- 
JEi-.HtiOd OjI WllAL 10 do. On r L-wd bnrfc.5 
■"Patent Protection" and "WLien and Huw 
Ip Sell Ypijt lu^i-nlton” wvntasn this in- 
fotokalloLL and ptber helpful ^ata, Got 
Them Immediately, together with our 
■"Evid-essce af lPv«ntlon Lr f^rm. They cost 
you nothing, vou aaaume ua ulilisatian. 
"write now Victor J Evans Ac Co.. 
Islered Fnc*nt At-tameyu, B31-C Mtrliu 
BLlldlng, WMhlnston fl. D. CL 

PATENTS. Fj-LiuptniL 1 ;:; ajaui^d. Wil- 
fred E. LiWidll, 1524 K St.. N.1V.. Wa^h- 
ington. D. O, 

C- A. SNOW it CO., M-427 StuIW Bldg., 
Wflitilnvton 1. D. C. Registered patent 
atromeyi. Established Ifl75. Literature 
ma.lltid. on regutal. _ 

PATENTS Obtained; selling aervlcc. In- 
formation, refrlniLnK forms free. Lablucr, 
Wurl il EJ-.liUl.iig. New YorlL 

L. F, Randolph. aoa-B Cfllumbun 
Bids., Washington. D. C. Law coat. Boei 
and informal ion free. 



FATEINTa — Trade marka. FfeLLmSiLary 
ndvice, bank jip,J di^nlnmi r-a term, free Per- 
sonas aemce. imng L, M^taihran. 3L5 
bloLachlen Bldg.. WaAblhffton 1, D. C. 
Rugmiured Patent Actorp ^ y. 

' "PATENT -ParMculaTB' " rvnd blanks, fren. 
almLaLEud. Sit 1 1-Lcii; B^ielt, Pjirk-NflTth 
Avenues. Baltlmme 17. MiJ. GovemuLKhl- 

tefistcrcd J7 years. 

"TNVEJv'f'OECS btiLde." ItH UMhanRal 
movfRirnrt. tree: adLiues oo |te.teuLi04, 

aeLLLtifi lovetLiJoiui, Fianh W. Lednnn*nn. 

154_ Nas4nu Btrast. New YorlL 

PATENTS, Protect your Idea by Ktur- 
ln.u F true "Pioaf pE inv^nllon"" foider Es- 
cop’.LonaJ ptLiOual jervlcc, EytJibII~*hed 
ISlffi E. E Vrooman, B71 Woodaid Bldg-, 

Wai ljjjjpiDn. D C 

INVENTORS Heteif disci cslnp your In- 
vemlon ID anyoilt Mtnd far farm L "£ VLd'T’LLUc 
tjJ 1 Oonceptson": “Schednie DC Govemment 
mid Attorney^ Fees" and I ustnictEon-v 

B*tLL Ire*. La I'Ltastur, ALlWLn* Jk nnOvniifl, 
4ii 3Uowon Building. Washington. D. C. 



ECU INVENTORS 



EMVnktdkr AlteU'lon. Bring your 
U LhiLkal ]jn:-bl luiir; juid ideo^ to cur BtaTf 
Of exSP*ri*EiCed. rus^arrh a-nd dovelnjintn-nt 

enfflnerm for oonfideutlai ^dentine advfctt 
dj:d atBLlyiL arrqnjiuUcs. mccLianloy. 
olectronlts, eikgLhu, aurj allied fields. 
Write for aueeLnc Jnfofuiaudii momnr 
yuhr tndivjdiaa] project. Engineering Ad- 
\M&ajy AHHULiaiiaiL, Runny mede Bt.. 

Prr.f, A J to Ci'lls'Ji lij.’i 

INVENTORS; LfO I LI — wLth'tift nh- 
[LeueIdti -- hnw to pratecL ond sell your in- 
vention. WtLte fur tner- '‘tt-rcoid of Inven- 
tion" form and ewnpte-lt smirLitUuitii ter 
makl iiE legal fflH mlll i and rate Oils tilng 
date< of your Invention. We j I.-- u iirnd our 
new Ere* booX "Patent GuLdr ter Lht In- 
v-rnter." oc-ntRinmg tompl&t* iiiforuialloiL 
abOUL |i;l* i! Jl* firucKriunr p nd how Lo S*IL 
InvenUousi tflvlug ILLUHtiaLirjiUk of mi niy 
ALLveeMful Inventions ; over 150 basLC tne- 
LJjajiLLal nLDVMinfntM. PrnmpL confitientlpt 

aervlee aasured.. D*tay itui.y ba racily. 
Write today for your Ire* "Patent. auLd*" 

ajjd "Record Of IiL^EiitlDM ' term, Clarence 

A. O'Brien Bi Harvoy Jacobson. R&flbt*ted 
Pa Lent Attemcy*. 4EA-C Adams Building. 

Wa ahltiirtert r D. Q. 

INVENTORS. lndizKlry ne-ndrf JflifF 
Ideas ne-w? Two rtMon* — 1 Mu[Ul^aeLnL , - 
rp an; gcUln^ r*A^y ppw for prat war 
AllLlh and prudi.l l'_ L uri 2 Ri*M now, Pian- 
uJactureia are seeking prodriete NieJr ex- 
pandf-d fflckllttco can handle; taoterlos 
bluet- liu v« prbducLs- te Enkr- ii-p th«r riuuk 

after war orders slop. Your cheoee oomea 
with patent prn teflon nnw— d»|ay may 

i'i;daiiK'-r ynui dianch. Ge-E iluW f t ■ l" 

InvencWa EoeX today and valuable JJ In- 
TrntLpn Hoc□^Il' , form. I"hi5 request does 
ElOL bbhgatt you. Act LidW. Write tadsy. 
MeMonow & Berman. Patent. Attorneys, 

U-L4 Albge Id I fig. liVanhjngE.ca^, D. Li. 

INVENTORS—; Information oil what 
do rust toward souring a pateLit on yoLir 
invention Is of vital importonoe, "Patent 
Protection" and "Wtiun and 3 tew Lo Sell 
Your Invention" '■ — two valuable, richly II- 
limlratrd bauk:; r^plajn f-.iLLj what, to da 
first, and a lot more. Get thLs Informa- 
tion quickly together with "Evidence of 
InvrnUoTq" farm. ALL [.brer will bo e*nt 
I to you free. 'Write Jm mud lately lo Vittor 
J. Evam J: Col. Registered Patent Atto:- 
, Lifyj, 032-c Mathis BmldhiK. WaablnKlotL, 

B r D. O. 

INVENTOR3': RrCriVv thOUsfAUdfr Of dol- 
lam more for your Indention uulokly, Prep 

LiLterjqjLtiuh. RAy'e DuKiguiiiK SfrL-'.ICe, 

12E5C Park. Row Bldg.. New York City. 

IN VEtTTORSi Have you good patentable 
IdtriiV WLLtc Mr. Metslerr. II wcol 4^ rid. 

Hew Yoth. 



INVENTQRBi New military and mui- 
mer-ctal inventions urgonity needed by 
tna^ufartUE'crs. 'Write for particulars. 
Chartered Institute, Pent, 4- A. Wuihlnr- 

ton. D. C. 

I SELL Patents. Established In 1MQ, 
Chariu A. Stait. 7T3TM □ arson Ave,. 
Rochester. N. Y. 



CABH For oiaotkal ldc« and InvctiUAnS. 
Mr. Ball. AB-DUL Ptessint. Chteiwm, 



INVENTIONS WANTED 



MANUFACTURER Wanti UlteLblg tnc- 
rlmn:dHl device or Ldra wUlti quick hales 
EWfisLluiattra in low-pr^d flold. Write 
Mntt. 1 + L2-D Great Ngrlhtrn Butldiiifif. 
Chlcagn 4. 

INVENTORS : Have you a sound, prac- 
tical Invention ter *■.!*«, paten ted -or im- 
pnirmcdv If so, write -Chartered Institute 
cl American Inventors, Dept. 4-D. WtslL- 
Uripton. D . U . ^ 

MARCH, 1944 45A 



















aLL Kindi-. We have facilities and Ein- 
n ancffi to make and h 13 your ideas. both 
mechanical and ehehiiral, Send mudet, 
.sample, dc-LniLs nad General UalCE 

£ Supply Company. lltt East Main SL. 
Madron 3. wi-gMiiin. 

'rA : rfiNTEU. tJniwitented. bought, sold, 
financed. pic advusLLe thane*. inventions 
S u.Lria Company, Williamson RuLidinit. 
Cicvcianfl. Ohio- 

IWVHMTIOKS AndTdeaa— Wf Lave fu- 
■rUltlu id easj3B6fi3f. manufacture and still 
yaur LdSBi. Royalty feHHl* pr buy quLrlfchL 
yen*! sample or dcLxul i md wlahes. J. E. 
DtululsOU Mfjf. Co._ 2201 1C. lAtll Street, 
Kansas City, Uiuourl. 

INVENTORS ! " ” Frit brakLiiL. "Selling 
Your inTtnUnn." explains correct way to 
inArket ytnir InVecLCltin. Inv+iffitora Patept 
Exchange. fiJS_Ha3n. Hartford. Conn. 

INVENTOHHE Sari you good, patent- 
able ideal? Wmt — Mr, Metier. II West 

4 2nd, H« York. _ 

"" WANTED — C COd pout- war 1 & re n titan-, ifll 
kind*, patented, unpatented. Booklet. ref- 
cr elite*. Iitfu. ItlV v nlLun He porter, , L i S - ] LliJHj 

Bo. F airfi eld. Chicago. 

WANTED— New tools "for automotive 
■nd aircraft *nrk. Will bur patents or 
designs oul right or as finished tooLa. dive 
details. BcLtcj'flt Tools, Box 56. New Ertt- 

nJn, Qnn.Fi- 

t ASH F or Invention*. patented. uPP*t- 

eottd. Mr. Ban, A -Dill Pleasant, CtU- 
cajm 

PATENT* hOH 5 ALs; 

HETIt ACTABLE Aerial. Ideal rptirinLang 
ior plastic auUpri-QbJ Le and autoplane tups. 
MnE, GIL EmersoiL, JJUffaUj 21 , Men' York. 

DNFA TENTED - IhvcrtiiciEv Plastics, qli« 
tomodve. dentist, sports. cLcctrLcal. house - 
hold, tare. nthem Kenneth &abraselc. 
F\3_ Creek , Jte York. _ ___ 

“"SAFETY H*sbr r double edged. Ddn«> 
ient, FTftctiMl. Can be manufactured 
fTarn jjIuEJiC nr .sheet mi'lal la :i price 
Gait not hitherto approached. R. E. Nuci-. 
niuiy. ft. ft. 2. B on 5*h Ale xandria. Va. 
AifroMOTlVE.' TranEMrtatlon. paint. 

njE-chiiiLlca], Lriduatrlfs, i nvenlLorw 

niaAS preduetJan a ny shop, metal item*, 
AddrfM inventor Fred M. Glddlngs. Gales - 
burg. Illinois. 

PATENTED IMS, No. 232T452. N*W. 

^rLaLpat, om* rnrniLal jlra-lgn, frvtiLFing 

throe- ikdIllI LmprDYTments Jor ash Lra>i. 
Wnlc inventor. WLtILam E. Powers, 3l?52 

Edi HOSd SlTfet. Duyluci , OhhP. 

FAT. fVilLh^. didpci. Write. Mr. Bar- 

agL ag Mi. Boutder. Wa 

COMWINatiOh “ecarrold-laddeT-.-' Cnl- 
l&injble — UdJ^iablE. GuumnLEHfd BMlrly 
devkp, H^rs.vf groat merit. Cash ar 
royally. U. S. and Canada, patent Hranted. 
Wo it elm a fin, 2521 Wltmemac Arc., Clu- 
ca fP>- 

MANUFACTUHISG 

MECHANICAL Models for InvenLore, 
elifs, ifiiuni made. U- 1 l u j r i" t=. Mctat Soeoiid- 
_I1 m, Kansas City. Mo 

WELDED Products. Iran wgrir, Mu- 

chtnlrur, dE3-l|fulbi|. Bm.al3 lets. Predl^L-OU, 
J*36 Fot onr-n-r- cm^ugn 01. 

MODELS— Small lot iriindEeetujing. 
Metflli. plasllos. etc. Mtlfaurn. Burlinmon. 
Krntueij. 

Mflgj AND MODEL SUPTLIEa 

PLANES, Bonts, hubdreds of 
Homs CataSDK ft?. AmrrLcR.-p Hobby Orn- 
ier, Ihrpl. D 31. E. 21 St.. New Yorfc Ifl. 

H. Y. 

CATALOa 50 EtLglMS model ralSroad 
SUPpLles. ilc refunded. HnwnrdCo. AJlIT 
Spr tb A^il.jin-Ll Chle aniL 
MINIATURE Ford cam and olhrr ipiVrfi, 
ji.m fcohn). Model Autos, Box. 133, Bern- 

inrw a?. B. C. 

MODEL Kiri, and supplies, oataCoe me. 
Ste/e Patti Co.. 1**3 w Forest Home 
Ave.. MlL^abkec I, Wistoasln. 



SHIP Models and yacht suppLlcs com- 
plete. loartP -G4 uaffp salnloHUE 2[>c. Bill 
WIM ft, 610 EflJt U BL, Hew York City. 

YOOK Envention derelopod to a saleable 
artldo. 50 Fein ffapr-rLEnce. Dlia. tDCls. 
itiTgJ. n Baeter ds CO., 30B- E. 3rd, Chti-- 

dnnaU. Ohio. 

GIIIP Model ills and mil mis. Cbmplclt 
llns FlElwsr model yacht equlpmeht. All 
B-nuClser. Fisher. M«ln* Model and Ideal 
kiln mi Lugs and blueprint* at xtAndard 
prices. Most complete stock In New Eng- 
land Jamc .1 Blisn Ac Co.. Ino.. State 
Street. Boston. Mails clsutElw. 



46 A POPLTLAR MECHANICS 



NAILWAY MmIpIs. comfilete line in- 
lontmtlvc catalogs O ^augr, HR pasrs, 
250 ; HD. 19 pLigei 13 l WhlClltti. 242 
Erk. Milwaukee. Wisconsin. 



HOME CftAFTSttfiN 



NEW Wooden c . tamp made on ingenious 
new KM-ltiiLple. Ot •cnciOUily na^Lshud bard, 
wood wltn cork pads to prevent wait Uoin 

b^Lnir marrrd. luU lb. gr^. Will hald 
walk up to 12 Inches In alee. Acclaimed 
by hoboylite. caMnetmcKers. mu&Lcal In- 
.slru jiw'i:' jjiakrrs, WiKidWarkLng plant-V 
a j j j :■ I slllu bianulaeturerif from eo^ut to 
coast, tnexpensiye. Srnd 10c lor eom- 
plftc InformatlbP CreEundc^t Tlth first 
□rd?r. I SallziuCLLbO Of VHMj V jiioncybuck. 
Monccy Fl'OrtUCti Com.. D*pt. F3. J0D S. 
Slate. Chlaagp __ ^ _ 

2G LAWN OmainijnC patter no. 25e. o'itief 
patterns^ 15 , '.3^ ,! ' high; Dutch ku-|. Dutch 
bar, PFiate. bull terrier, Mexican giil, 
Mexican bay. d^-nrf, pcnfuLn. flower glTl. 
13C each; 3 for 25C. 25 navel Ly pallrrnn 

30c. All 52 lull site patterns SL.U0 msi- 
StT&ther, Box Bcllngiou, 

NOVELTIES- Frarn ncrap vr-ngd; 2f? pat- 
terns 2frc. Fat terns,. kllA, 1 lata 5c. Lynds, 
Medway, Mms. 

MAKi; NaveLUcp from cyprtiS knees. 
Me up postpi Urt. DU c l-e Bala, Bcbrlpg, Fla. 

MAKE TOFA lor gafts or [irniL'iL l'l ong- 
tnaL pkPS. 25C. M. Btultz, 14-6 WILLLaSn Si., 
AkXiiadrl*., Va. 

CATALOG: TixiL, decsl translers. Pal- 
terns novelty fumlcurr, law a □mavneats, 
jri Llitm l? L’ i'm. ivttfii^ and num crala. Other 
lines. 5G0 articdes finely LEtu^tr*tjrd. Wrtle 
Wn-Mci ghap, Ashbtirm georgla. 



WATCHER, OLD GO I D, JEW! LEY 



CASH Faldl Alarm eJoelts, 

Jewulry. any condition, parts, repairing. 
Box 61 EltnWDLid BLaUpn. Providence,. 

Rhode Island. _ 

WATCH EE Wanted— Bro&un or’uHable— 
all Ninds. even IngrrgoEts. Highest prlees 
paid for jewelry, ilpgu. xpectaclti, g1*rm 
clocks, razor* cigarette llghterk, gal-d 
teeth. He. Cash mailed promptly. Lowe's,. 
Holland Bld|., BL LOU Li L, Mid. 

□ OLD Kf5,d0 OUhCt. Mail bid gold 

teelh, diaimgnda. jewelry, walche*. F.e- 

fielVe caih by rEtprn inej|, Sr Hsf Ratanp. 
guaranteed. Free LnEormAilon. Dr. WeIs- 
li^rg'5 Gald ItEfiritAg Cdiiipu.il/, 3500--Cj 

H-rnnnpjp Mlnn eapoll*. Min n 

WATCHES. Materials, toots. Jewelry! 
dlOia'iLJidj — bought — ■ gold-. CalaLpRpe. 
Gnles. Box 1000. Chicago. 



TOh\tXa> SMOKERS- SUFFMEiS 



FREE To plpt Amntrns— rFnr a nnir pipe 

s moling tin 111. write us your brand or to- 
hacLP and get (ICO package rnild. ta^ty. 
naiOial-flaVOrud "Green RJvcr.“ Fele 
Mbb?rly. Bo*. 961. Gwetuboro. Kentueky. 



WANTED — MISCILLL.tNEOrs 



MUST Have msehlne eh op eq.iaStHtieiLL, 
LaUi», jihapen, nnlUInjr niachlnos. drill*, 
etc. WILL pity cosh, pjicu no ubjert. Mji v 
A; Lnkc Msnulerturlng Co., H)D4 W. Luke 

SI., QlilPkft O, IllinnLi. 

WANTED Pur L3i.Hr tft pay patent Jse on 
vahLabse invcnUon*. Good j nlujest. Ken- 
prrh G abr ireek. ny creels. New York. 

WANTED Mtrmirr iquleksilverl. Wepoy 
gl.5[} per pound. Wee tern Metal Co,, 
Bapom lnFton. Illinois. 

MEHCCRY— Highest Plicui paid. Frre 
conEilnrrB. Write. WhoSefl-alt: Tcrmlnsl, 
Norwood. MiLKsadriEae It*. _ _ 

ACCORDION — Any eotid'uTbU." Give tie- 
BcrlptLcn, price, ch^t^n. 500 Blue Island. 
Chicag o. _ 

WANTED Herat* about prdnUpff, firpet 
detail. Leo Augustine, 2534 Lin^ood, Cin- 
rinnuh. Ob\n 

MERCURY cquleksllveri — Cadmluni, 
bEpmbitli. tun=!ilep H molybdenum, cobalt, 
vasiadjiLm. write for qjotatl-ons sintlcif 
quantity. You’ll receive guaranteed prices. 
Metallurgical FroduirL* Co-. 3&th and 
Muore SLi.. Fli iliiriHJpLdii, Fenna. Eslab- 

llshed iHdfl. 

WE Pay you well far "^iKrthlng" you 
vrp-h to selh merchandise: Jewelry; loob: 
Ihstnmseqt*; equipment. Justice Jobbeis, 
Box 1M. Chicago. 



PERSONAL 



PRJNTED PeT^ppal postearda. SocIsUy 
Correct. SarapLe* froq. New*, Clail*ton 1, 
Mich. 



BUY VitaabJjifl- direct S*ve. Fwteord. 
Mateetft Froduc I*. Whi te Bear, Minn 

tattoo op-dm^, a kit, write to- 

Iltanol^H 5 StUdt0 L 12g Lea ley, Rockford. 



LOOKING For mnney biaklng by mu IE 
ppixn-turimv* pi merit'. 1 You wlEI find them 
b)' fttLELtig- He-xsten Maiipln, 4, Tlpp City. 

Phift ' 

F' ALL! NO Hair. Its cause and p re veil - 
IJt)]i. Is Fuily expiaJned in an Informal lYO 
and educational pamphlLt entitled ■ Hmtv 
to Keep Your Hair TIL WJnely." For Iise 
eopy 4'Tlle Jujnes HLSton. *319 fourth Avs,, 
Brooklyn 20. N. Y. 

THERE’S No rirter gift Lh*ti the WO 
Rnrk-aell, Finest sUULonery set prucur- 
ubLi:. 5.1 , D-j each, in s-llrar-tlEied boxes. 
McGill FrJulery. fiM King. F airfietd. f». 

SLEEP RLghC ’*■ L "L hi KLuep-rLte, saft waicn 
ear noise slopppr*. Jres bboklHt. sample. 
Dowpom. I2rt Pwrk How Building. New 
Ytirk 7. 

BIRTH Certificate*. «-i|R. -other records 
U. U . Canada. Helr^. Others tuculed. Eu« 
j-l!uii «■[ Record*, jpg w. Washington. Chi- 

eapto_ 6. 

FtUFTUTlED'? ItPbrPrcd. arinlmnce re- 
dnets. Often cure*. tiiAl, EarJc* 

Company, Flint, Michigan. 

LIVE Longer, feel barter, trre lnlaifma- 
tloiL FairetLLid Company. M(. YDmon, 

Ohio, 

MAIR FollhngT Dandrufi? Writ* Tridi- 
uloa! si, 13T L nusi ^t.. FrillllW -hUJ J. N. J. 

PENMANSHIP Cbrrwiar— Cori«ta pen- 
manship, lew htfiars. Write. C^uiflnt, fr, 

Hi. 1-oul*. Mo, 

aTi kNtiqh; Ycs.JotiF letter* will re- 
ceive mtenLid:i IF you let our experts write 
them lor youE To Win that rl^lrMl posi- 
tion, for b?»t rr^ulta in personal ot bixst- 
ne*a alTalrs. vocljuR it* at nnci' r Personal 
lelteT* at ft CM h. Sal e& and Doilee* i dt 3 
letttrs- Mlifhtiy hlffber Write I Cowiea, 

IW E. Bi ]]r -. I,'.-. CllJiflub : I JLS 

F50RIA31B Burierira: Flxmcol baa 

bTOujsbt rrltcf whrn everything else failed. 
Use only a* directed. AppLji- externally^ 
due* quickly, convenient. Trv tcgukai %i 
buiLle wjL:lduL I n vca'-I pjr n ccntT Write: 
Fixaeol. BuX. 1 293. CLuvetand 2. Ohio, 
NEXT TLbLe you Jl fcet rottCFl" tT? 
bnnthlng DghtE Capt. Godfrey R6drjgu*r 
vriLi iHschaiged from tbv Dutch aimy ts, 
Incurably biibertular. Today he has r 
ghRt mejusuiTinent of 46". a wafial □! 24" 
11 Eld A rheaL expansion of 9 ,J . . , and all 
hr did was learn How Lu breathe, "JSijrht 
bmlhlna will rid you of 'a bav wlj adow.' Ih 
Bays Rodrigucr. "Right breathlnw has 
made me inLmpne to Mid * Add roughs, 
Binu* and fi-u. I doly anyone (o gly* mn 
a «old." Bend for particular regardinr 
Ftodriguer's aimpie melhtjd o( breathing, 
No obligation. A. J. fihuLl. F.O. Hoi ziiU, 

New- 4 u4. 

MEN, Fret vitally fit! Amo zing ttbie^ 
tested course belli* stlmnlate I'otLie £ 7 *- 
Lem., re* n?r I ng youthful pep und Vla&r in 
mony ea=HS. No medicine. No aurgrry. 
BencfltJ SASLirad on Humey-h at± guaran- 
tee. Free infarraaiipn sent In plain, scaled 
onvrloDC. Send name, addr^o* today to 
Bgkc Method*, t BBtoj. Denve-r* 4. Colo, 
rit k x i c: an i.cirnt rr.n.^i-T^ reliably batt- 

dled. Box 240 , JuareL, kJex;c^. 

DRUNKENNESS I* * dbeeale Whloh re- 
gponds Id treatment. Medical skill plus 
human nympatby prove qilCOCSeful With 
liquor and drug ea*ee. £0 year* espnil- 
onCt Write fdr trse hooklot. F. M. Nel- 
eon. The Keetey ImllTptg, DwItfhL HI, 

MIECELLANEQLij 

BANGING EleaALpiENes? Rad ialori won't 
lie a|t Srndyour boating problem. Solved 
hy IjLB.II by tlCenned cnRlEiger. MaiO »r- 
routlon* youioelf. ReeulE* guaranterd. 
Lr-w rates, F. J. DftVlS. 1909 GLeilWOOd, 

Chicag o tit Illinois. j 

ABE YOUf ikjeLWur tdeo.s designed yet? 
Can ym cr product u it the botiulv. durabil- 
ity and eye appeal of pliiaLjci 1 Cbnveralon 
ifi nineties fs our specialty. Donald Jbbe.^ r 
1 11256 TieJuilk.il L'anyon Jllvd,. Tulunga. 
r.ti iJTrenirt *.. 

TOYS, Books-, fl-fl ou's. Cti'jranrr nijc, 
$3 m worth for Si.BS c.o.-d. State ar^ 
chiLrJ, Dayton Film Hcntil, £221 Hcpburr 
Dayton, Ohio. 

RAYBUBN'B Omrk Ouldr, Lftnadite s 
Arkansas. For honLaseek-eni, sporLsmun. 
Y-tar. |LWl 

MtfTALLltRGlCAL Advl™, oteels, 
lo^s. spiTifiLatLOEOk, ate. Boa 26. Newport. 
R. L 

BID MaLt for ynu- Latest nuuaeym&lcihg 
oJIlts. cpporlumtEe*, oatsL»^, jnaaajlm's. 
Namv lifted In dircoLory 1U£ Ideal Berv- 
lre ; tfA-i A , Forb .Rid ge. 111 . 

UNPAINTED Walt plaques J'ip UP r 
Write. f)mnn, €42 BrOadv.ay, 3L Paul 1. 

jflfl fl, 

W RITTERS, PlLdtograplieia eyeryhcnc. 
Write Pt(', c -l BuiLphcs, 1U3I-R Eleven ill. 
WmihinEtffo i r Dr C. 







































MANUFACTURERS — Y<ntr Utixie mni 1 
he- made more profitable. WtiaL are- van 
sr-r^ppiTiff? Wntr Mutt. 11IZ-B Great 

Nnrt-hrm Bldg. , Chicnp-D 4. 

NOW. Yum i:ilii miikr Vnur n%n ptiELUiiK 

CILl* by simple. etflv ''PlutaplAbe'" piaceta. 
No miES-57 mcnUc-als. Adayscmca, AtevIc- 

WIe amain. 

*A4 EEQUIilE Deafc c-aiundars — Twelve 
Yo i h a. glrl£ 6&c. Esquire Aren't* 4919 
Gua rd. Ph Lin,d*lohla, Puuna. 

FIPfOEEiPfttNT Pu'X'Jui:' new and au- 
Wiiaf powder. WLIham Urall, Box W2, 
MrriatwH- Fenna. 

EiHATtNti Bix raurr_= * 2 d OLrcil- 

!ar Jiv. RfttenEwelg,. R11UJ-A3. Cincin- 
nati. 



BUY 

BuLLntLli IGtt Ctipy. 
linatan, Peiiaa. 



Sell — Swap nivttilTiir HubElm 
H ughes Service, SIUU 



I.KARN Mallardor. IrLstructJona UJr, 
r dua L-juk 25c. Fu Lidansental si. Samples, 
mall order m?ms 3 On. HKl cwiml-Mlon ck- 
cqlnrt LOl. Dip tua51 Tree. Holler, 13B 
N. Y. Ave.. Brooklyn 25* N Y. Write* 
An? day. Any year. 



OTOANTJcr Malh*. msgaTtnea, cErculara.. 
samples, hnUitg ite, Waddell's. Jfl9 East 

Ti m, New Yflifc 3 1. 

MaWMOTEI lAilli EdifiiLntfl, □pport.ll*. 
nltiea Year's service IDc. Dlret- 

toir. 3-3 9 South Marenao. Fa = idem. C=\l :i_ 
RECEIVE MjiLLs, maafliJnfcS. samples. 
Your name in numerous mailing lists ]&c. 

Howard., Sffl BrwUwar- New Yorkr 

“FIN-UFS," oiariou.l ElrLi — pa-i+cmd 
*L*r, Sample 25c. RLff bargain aS£MM-t-> 
men l ii.DO. CEqvl-i Noviihy. HolLtS 7. M. Y. 

J-Q03. Yolit friend. Pxfltend y<Hi are In 
Saji FtaneLco, Reno. Nevada, 3 poat-cnrcl 
views sont 25 c <29 -IS.IWL Ypu writ* irw.s- 
^jir-h iLddri'Hii, return, I remOll id JS.iil 
F rancisco or nen^ Let lei's, i?c. Smith. 
153 Liberty Sail Francisco. ___ _ _ 

HEALTH Swines: Tun. and exercise tar 
normal or liftnaUappesl chHdren, 5 H 59 
delivered, ^rl Lhaut ihjt>c. Rciha Every, 
Sou th Hollywood , lin y tana Reach ■ Florida. 

F:N-1_-PS, Glamorous, tofifeoui giils. 
Many poses. Beautiful colnr. 1 ;, Si* s-nm- 
ptc*. Lbt-\ ctt., 25 eta. Reynolds S5i<f 
I-nM^ne, China**. 



ANY Book fnc-w, ijHcd. out-Dl’-prlnt, 
lAreJI promptly aupplJedl J.o-ar.it prtcoal 
Send Ear im barsata cataloeueaJ OLd 
ProI r a Boat Shop, .Wlfl Ar-cadJji Court, 
Fruit I HE til, M LGft. 

rj kn ■ n Italian apajjhcltl and ravioli 
SHIJen:. Formula SL.UO. Goosander briLciri. 
Fio. BendioellLr Bo2 #Ub. StevenavlLLe 
Mid i . 

11 UR] ED Treasures and lost juiricn aver 
2 lXi locations In United Stales. Lear pi 

where-. Information, frer. Write Treasura 
Tro TE, Bag 3^F, gp rLnadale, Art 

THE Lord Is Lazmntc: (J-eL eunrjin^d 

[Prunfs frae. Soheall, M3-X, Dulutli, 



;-rnnl s flH 
Mian^uin. 



SEND Your h^atsiiB prohkni Solved bj 
mall by Deemed -entfne-gr. Make corfec- 
tmna youraulT. Rwulta guaranteed. Low 
ruEi-jj, E. J. Davis, 49C£ Oknwood, Chl- 
cagp 10, DI lnaLa- 

MEDICAL Liboraton laohniclans in 
great demand. Wc train jaa tu your Bp&ra 
tame, in jduw pwn h™oe. You can piac- 
tLCO While StUdynku. Write for free caln- 
JoftuG, Imperial Ecctinlaa] Institute, Box 
m-J, A us tip, T«wi. 




FOR CARPEHTERS 

NEW BUILDING BOOK 

A practical i*rok rur i^rpvne^n. liulULi-rr 

filial LhifJ-’- wl IIP Vi hi iE Nh SV-[ III all lull |«Jtf 
Lmlu. HTifV i-ih JunVI l-ll I IUI M l'. Hi. niruLiL- 

inp. ILilIhIlIiip:. I'lJ-ue fij-r Hhi^ll |siri*€-, 
ni.»ir iiui i ii i nfj ii ii- 1 i r H i F irj.imnp. IVril- 
Ei'n hi in-^-ily hind-. i--Lui.rii [gnini^u-r. til 9 
Tins™ LfirapLclc vilih JUTi illM.hLp.aLkii.'iK. 

DBDEB s e. on pLm nuiy 

TAniV 4 LpD rl'.ili'li L": r-i^CniCV Sin- .xr, 

ID DAI |.j,L.| II i-*h|| Ilk _L 9 1 H U 1 1 ■ HL' . 

F II E □' K J , DRAKE & CO* 

Be$t. P* 1 J. o-dd Writ Vir. Surrn BerPl't 
tiiii^ju. Illifie-I 

Drjhe boob sold by ill teldiH linokialtari. 



WANTED: 



IDEAS AND 
INVENTIONS 

If you have a new toy, electrical appliance Qt 
household item lobe made oE weed or nielal, lei J fl 
get logeth«rl We bavo hundreds of dialributors, a 
complele piece Bging* aelling, engineering and fi- 
nancing giganiaationl Write NOW — Dept. P-2 
Tennessee Valfey Astttciites, Gi m hi II Building , NasihvilEe n Tennes5ce 

STOP 

RADIO STATIC 

TUf ALL WAVE ra iLLr> fill it in a lidinnEml In hrEp 7-1111 l 
I px-rf'T" EJLhd jerejjl iuci. LllJiiLnuli-x nil IkUffif^. 
tllcRtP. cru^lo?* tlr.. i.-.j u j'j'.l by {-h-i-irlc mrarp, yyi-uvirn 

■: Itj.I-, 1'1 ?, HIOtlKTH Q|LiC ulkiLT hiLi PIT Jl*j L ippLlit lUffni- The ALL WAY 3 ? 
I' *1 KleiLlillr uii-.l HJiupHct radio HIIlt EIi^L run lx- viT-rd on. un.v m.ikv 
i lo: 1 r| r- nuilav To CMiBEel, Ju-I 9111 your t.i-lki bluiT I hnv llh .\I-Tj 
WaTKi jIdiilm! oii+niPK Hro 1 1 l 1 1 > #rur mil oniilat, ir. LjaV FIiKK 
TlilAL. Sent C.O.D. Iap 1 1 , TiO plus pus-Luti*- E'ujIi ordcra tui-t- 
|i>.oti | ik<l. lilUll OtU? 1 ! — ^i.ifiplV ItUlUil. \nH.Pe ELLlnlintOr Co.* " 4 513 
S MNlstH. iJppt. AW-U93, LhJf-L*th 211. III. 




LFARN 




FRENCH, ITALIAN, GERMAN 

IfUFCkl/, tbtjJy, t Or rdtfly, muptrlifrvi)^ by 

LANGUAGE-PHONE 

METHOD. 

B US1NE-55 Wtff, profniiMlllp cTiRTiloafL Army nnd Navy 
pefyoanf-l — 'all arlYnn-cc- rapidly knowing S-pflOilll. 
Krcnptu Italian Oir Gprm.»n. OriKinal Stand-ard 
J^/ione Merhoc# gives you tha actual vpce= initfuctuM oF 
art f^pprl noiLvo l^ficher right in i r our owp home. I| h s aa 
oaiy ?nd plerns m as lis-tv-n-ins to music. Write for full 
detail I and easy ferrru* Hliiy reCOfdk on your own ph{?np- 
£.raph.. S(^ii if action guaranteed or money rviuftded, 

BOOKLET AND 
DEMONSTRATION 

FREE ILLUSTRATED BOOKLET. Wrilr today for yonr copy 
dE an inter tiling IC-piig?, jl Lust rated booklet which an- 
■wen tVety qtiealitm ibout Longuaie-Fhane-, easy pay - 
ni*-nt lermi, and 7 dayi 1 free IriaL offer. 

7 DAYS 1 FRII TRIAL, Try LirtfeuAge-Fhone in ypuf hornp 

a. week before- deriding* A small, depoxli .hrings you. the 
entire tDklfK. 

FREE DEMONSTRATION. Come to our New York offUc for 
fret demonitratEon, daily except Saturday. 

FUNK & WAGNALL5 COMPANY 

D«pr. 9 , 394 F«vrth Avsnu^ Haw York ID. N. T. 
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EMM 



I JUST OUT! 3 BOOKS IN Oftt-OVEN ISSD PAGES. ISH I LLUST RATIONS, 
WITH QUESTIONS AN& ANSWERS. aOMPLEff PMONCAL OONClSE 
INFONNATHM FOR HU ENGINEERS AND OPERATORS. 

PART J-PU**F5~«P P*9«! All (tp«-Cihrrlliigal-A-DriiPY-t4-uprni;nllns 
\mjii: Thai t Ih-rni 1 !, Comli k-Lliun, Op-tf-nllan Q" d CqfcEvlQHB+i. Alf u ■ tf 
VaLvum tNi^b*n ■■ fo- ir PMi^pi,-Jik CpdkdwiihHri-VMrlb^e Ca^-- 

, dinnr|-C«ndlni 4 « Aw.iaifliTwIi-CcHiaih Opi^QhM - Caky iDilCPS - Cneli- J 
Pandi-Oa-nJirtp TDwirl - WoltJ j^pplf - H rdr.^yl ic Rqm-i - 5^5 ig| Sir^k* 

I P«mpi>-*vl4m4li>i f in PwrnpT-D^rfgi-i-C«?rfi«. WZ Illuir™imni t 
■PART a-HTMAUUCS-ll& Hrdravir« PftnEtt-IMwtt-Madiln* 

-Cgnlrijl— A^^umulalqri.— EI btAIdFI— HR pfCulk Airpldh# CnnlTuC 
-Aulnmafail# Irokn-SbDC^ Abiartwi-FF^iit*i~Iv 4 ihii. ^pnr 
nvw vnk iiplginpd. BID jllurlratSeni- 

PART R— AIR c.gMr*E 5 sgas-ao* Fnv*ir C*np**& 9 * ef 

Ai r— Carr pi>«rLlDr CiGllSilcQl ia^-ParPt, Tp-p-li-- InlBr 11 r d Allir 
Cd-dUfi - R ulqr in -3 Dpi-iCM-*- 1 hll-31 iDliurt - Lvbl ical <DI1 - OpiTG- 
rie>n— M a'm tiDriLi - |Enw««i-^5wiH*r-Ch>?rsir|.-. Fp tMmraric H a»d 
T«alRi-Rfladjf Rilinnca Indu and Tablik. 44Z hluirralfanL. 



Free Examination 

VO CO HUS A£Sa£f AJlCE f&A COMPLfTft 

TOURSLIF 3 HnY Fill IN ANp /■ ^ || | 
■All TBUB ORDER Ti DAT "f UNIT I W 

fuiDEL FriU^JI Will 71 SL.Hn Yirfc 1 LH L 

■ Send p*«ljHiid AY PELS FL'MPS, HYDRAULICS. 
| Al IL COM 7 BESBOBB (MJ. it 3 dedin La kt*p It, 

I I v. i LI Ffiud yiHJ |t niCbin 7 dayi; iIhH rnaii fl 
r-.ur.Lhly uuL;l iiurrliun CH-icq r,l ft i,j ji*id- 

:| Othrer^-iK, I -»lLL rctiim it promptly. 

I Wwi 

j Addi™,+^ + 

j (Ircufiati un , Mt j 

| EmpbjeJ bVM 4 Fii 4 t...iT KT. 
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\)|«y s TO STEP-UP YOUR 
n AVIATION SKILL 



tLEMEHTAHV MATH E MATI££, t-,. Jf*„ nn Lrr>. nr«l 

i ur rj>wr. iirtirfr T.-J'hJ imtrnr|iaa L-: ffta iplii <Lf iu i Ll.Liu j1l- p n- s«- 
bUlrh] [i.r 1»fh»ieBl ipplNnliuiii, M^rLirJLicL'. md.Iik.km-f- -Ul'r IkliLIlh 
i-i:fH*i ir-i. -r i .i-i'-i INI iiriiilKPf f ikinl 4ryxAm -zi ini | litni-aNh-l. dkV^k'IJ* 
Iniilji LlilliLtiU. J'ruaiwE* ihrm link, r-nr.rp|il,d td ^rllhni vL-i 1u r.lrri"'.' 
uii>l uii'l E'iO ■ ..li|i- 4 !■■ J'kmr I-L.-5U L h-rt+i Pi n. At 

AlftWFT cLtCTHIClTY ly v. r n|i.-i J. CJ*,L. J.,. ^#.1 f -S..V tf. 

jf lfl pd P.‘. CcrSiiU, Jjri^iAPPr. ■-.-f ii«t l* tik.1 -w j-tI-.-i c::-. l ! ! 1 ---uL Us |iro- 

vut* llii- .i| 0 *Lrrn |n*Piu.li and i:. Amihi I c^terlaw 

Li-™ .il jn.-nJt -inrLudiiic r-.ille-.rv .---i r.iv-1 j.l. le,— IliK'InT i.r H-p. 
Irirul ivptn-Y. i- -iiiirf rirf«J Ulv*+ d?4*. H^m-rni. ni.rtri*N»- 

V,- rt - |lr,--,-J, t.idineal IT-JIrkn. fcK> / Mti UJui. ia.^V CK«k 

|Jd- A-M 

Pllrtl* 1 % M«hi4l1cV AFRCAAFT | H yY H 1,1 MINT MANUAL 

ijH.\ i'. I’kff tk< i"H-f W. .Irh.y 1 1 ■ P ..prr .i.i#ilIm^ u |..r -icn.ii;l.- 
-r ii ■ i r r- ■ Hi *r I. -i A hnniri p- j-j> . Gn«# LI.i-t-l iif I. Lx-vn IhUf c-i nil i 1 pr-." 
...| inMr'I-irf lica b'Jlilil. \hvipa.ti-vn i-lmiie — In >Iil<Mvi-L Limf- V-illi a 

1 1 , Lui 1 1 , ■ i rr> affurt ]'r-MjreSrl*«-l . ■ liifcjef, |IHI J,!? |U H .. f-k..7ll 

ClHilL Hn- AJ- 

EASFC Him t> — Jr..-r fl-.r." f ’ L' ■' m!I4ujJ 4 Jfo-ili-l £...!( r.’.'L-- 

(!nin|H[-^ 1 h 4 r.-,ir.v |.ri|i. inlr- -ul ndk'. EliC bark- j. ul>- I r - =e >: Mi' ul 
hl.h-li juL<r.i>Liiir -i.i Li te up Elic t-3 I PFih . . r | ■, p H H r l> 

ea <n -id 1 UlnElS** <-jd' »i*» V dewn'liiui ain-pla 

miid r 



f l|«f EbkWfnM ■ IkI piiinlknj uuE Lbu I x-jLi itUcY ■ Ih.-h'i 

K.ilJ ChBdH H*. A2S> 



! J — JT.I. Jli'k 



The RONALD 

PRESS COMPANY 

FvMjiheff * Esiist fltfO 

15 EAST 21th ifftin 
hew rnm* to, h. y r 



M — A2S 

r--htmc.iii mpE |iliui k-»p J 
i il ru.L r.. I.-ipIj AjELidnJ, J 



■sSeiud ImwS-f eU- lKL EwImw 

A« — > AJ* 

Cln I I 

cAIH*C. rt 13. Himl^ r - . 

i rmp I--JEI1 W all.iu h ■!.■-■- ( -■ ■ m 

pub! il 1".- . ij-.i.K -A ii Ii i-rdir, anr.ia Lriiaj-jxiLcL i.il 



n.irJcch A nn I -».■ 



STUDY LAW AT HOME 

With A Chartered EdUUHartal InflltUtiOH 

W*& * ill! Jrpiil FI * *11. I'iflicr fxf-M-j.K-. < .Ud MFf 1^ 

L bupinEH > ml i»i|.|L- I *• ■ '|.|N.rtmiFl»™ M MA Ll.h.i f rf U ^ 1*^ 

Ohnh ii.rLmkp Jl KrtkibODl -^ik- full tp# EE>iU<- I k- Feull <ur I 

MEHlKlPi-ftDFiPPrll IlMHIMiMi m*-LT, ***d- C>ih«i*. ^ 



TWO FASCINATING BOOKS- 
TEACH YOU THIS ANCIENT ART 
MODERNIZED AND BP TOOATEI 
ALLThE TRICKS and MYSTEHIES 

Easy to Learn at Home 

I tow to iwliSpji Strdh^r, tmrier o-i^ 

Lh < ill . lltiw to fHiAtrai-c flyrliji if at- 

L .. _ i . X F ■ : Lfe u-lnml, R.r ■: I s - - 

? Ion linw tiTii d w^satiTiH cah bF«k l Tt 
hlWHrl^ from by ^ hiKHlIuiPH . buklse*, 

hyidupe |-ciWBhne<:ta- rl^W piriu.1] wnfde'fl 
L-an aclOSlLly pardj'ie biff hruH-H. HOW V* 

Learn It hami in m ln.vM 

tl-ie. I HVW-LryoU liuitTi^-uririity jMwsWfl td mnl-e 
ysiun*u]f "liras'e elm a Jkffl *dd Ftronp Bri ATI 

i- |i - 1 ! 1 1 :-l r i t . ‘ F TWO rc-nutr* able bwfeddffi J EU ■ 
JLT5U I-fVimL LIll> unvble Wbya to iprnwwi 
4 ixi,-n FhinoEnor pbjrpldJU Ptrenjctb. J&iWds of 
ffTKpliirlllUktratJDQii abd JWSTns nr ciifaY kh- 
Mruftiond 3r^«l fou atrp by *U-p I* raw- 
ter Llil a ancient art, Bd thbt m’ver nmn n 
riwd yap iesr lihi'PLiiiil vlotenee. In a 
Wvtk dE- two jFbia tJin anuizc 
find friends by thrwwinff Ift^n twice 
rc-ja-HLie brad wriuht— bj 1 mw+mir and 
OCt rMintira m^n , much 

than jHAOTf dlf ■ Men. wanuTi . boyM, (nrm 
— u]3 taJi keaim J1U--JITSU 4|pi^Kl3r. 
I'll IDl ftlT r E 11 f Arb \* ^0 thin amniitiif |wswnr ataply r 

u II An AN I L t III 

“hSm^> . v-ith nnlv *. I Tile TWO tHwka bu^uJ -in J kU-ilT^J 
and AMbRlcjlH JUlX> wilt be ? hl P p«ii at -once. P^tpud. 
C. O D. Mhiiimj-nlSle extra. If yniE'rc not Mtl^lkni. return 1 B j 
da>-P f^wr refund. Tarrt w^iknutta into StTt?n«th. Otdn t^layl 

JIU-JITSU BOOKS E2&UZS* 



i Sn^ pen* it Ppjutldr MtirhitnifiHf 



NEW REVISED 

of DANCING 
includes the- Rhumba, Congo, 
Sambo, Jittarbug . * , Fox 
Trot, Walt i and tap Dancing. 



Jltl LIk' ?l«‘wn.ist SwhlS hll'M 
— the Htiumbn. L'craa-. Sjun> 
tui. J Ll E-hi'l .il £ Jill Wt'Lt AH 
r*}* ‘J'rot. wnlli nrfl Iib#Ic 
cap sl^p*— iiKpLiil .n-i-i-9 wLch 
eimiilc. jrrapakr r| lagramn-r 
PET wiOHt FUR HUT OF 



LIFE! Sv-'lnr your -p-ay to 
MiFj^uJjehEFl fiLiiii rsi-iV anil 
JILL fdut f-utisr? wllh b-ii- 
mnrcul MAKE THIS FREE 
TFSTI Tl'-e nr-fr 
rrilLLon isf Tn-i cy I.cc-'i tiooh. 
rfluelnr. Im j 1ii« y-nu Uhyii 

c-Hirn-. ily j hul cylchlv. Ft eor.Yhi-c-r:-l — If hM i he I ri n eel wllh it ults. 
yiip h ILL L r L- e ypuE EiLbou-y t'Drh! Aait ruJi-.i-anl.H.-E' . we Lnulude two eiluc-e 
1 -iiH.j.h — ■■ r TLp ThiSi T.ijiJ. IFiij- ' ’ uri'J 1 ".H w laip; KE#-p- '■ — FriM'l-: r.T i n l,i-n rKnpr^-A-. 

SEND NO MON tv! i'ny the postman E 1 . !JH pLus m i e-u. 1 ceaLs TMielnKr. 
Fuih.w liianucElnna In ALL THuFE RL>Oh! H. — pr auR-I-td simple -liiuce 
Hll'lHi UJiCll lijir xtuL Ln ". lLh >' b jf y-liU JlJ.VUEl'1 ]w!IXnL-ll Lrj cJ.LILrCr 
■Y*e will rerhhd ?*oyir usoji^yj 



FDR VKAM1NATIQN 

IHODERN 
ELECTRICITY 
INCLUDING R^DIO 

AhD HCFHICERATIOH 

Cirtwt H 4 W# |iit iki-.yEiL-:Ly LikEereiird la Ele^tridty. Mi 

Ai.NIdl Kiwi ri city l>nitfih[ i»ahc ■luwii ic 4oL" wbili 
:Lll-ii i..oL suiijt-r 1 !* Ou]|y cavorwl, laif-hicimp i Ili Ltu-.^I Blue I ri at 
10 hki; Y 1 1 - 1 it ii i^. - :i; ill nil *TlLp|l«l FREE tur i^nmLnnHcn, 

BIG FIELD 1 Big Demand ! 

_ . Mt-u wiui u:i.|..-r.M-niJ elecLrii-iip- 

Rf 0 Rau l are urj.-'ii-Ll'-- huknIciI Ml Lhnu^ 

■ ^jihI-- Ilf PrDiluCtiMl liiihe 1 ’- 

Lri'i-i-. A 1 1 ||i in dMHhl huLl.Ullir. irmh iiihinTF, 

ji i;iL'biiEit- SiranirtltF ever y linni^Lry 

|.i-i:-al - dii uSptf-Lrlrl I.Y xi mrn tVhi? lElWH-' l lilfl 
Miil.Jk-rE make ble uvoiiev. IHi.n^iai (asrLnii'.lTx 
\^.rh. l'eim.’ learn ar it L.'-^ni wimi ii..m^ 
I.. Hill. - KdiiiJ l‘OU|Mm file- u ACL far FR1.C cx- 
niiiiiiaLinn unrl see Trairtelf, 



New Ed Won 
Fof Bofllnnera 
and Ekperta 

O'-rr IMJOn- pna« 

- h u 1 1 J r L*hL :■ i> r 
i 1 1 ii ■■ li .fl jlh. ■ - - Lhe 

nirmL r n Eli fi I h- 4 i> 
wrjrli r>r I(h Mini 
wf liave ctcf nPh- 
li il-.J . DfmmD^. 
eilij LU Pn r II If ■•> ■- C 
lIPLI'wi-'. TA-trii:"" 
rndifov, everyNkLiur 
plectrlcni rsc- 
nlhinud » anyone 
nui i j i '■ i b i - r :- 1 ii 1 1 -: I lE. 



SEND 

NOW 



{; 



A y^af'rt eanfluEtla^-pTlYLIe^v 1 - 

Wfl LLi uLif er«KliaWKri )|4)W K l' L’l 
io nil luurecH rh«h fabioui 

v y.rh i| il iIlh of LI l ye ricjiy 

AMFff i cas teCmkical society 
VocxiEiariai PubLlEh.n*T. ■mil,- LBUU 



Irfc-i-Tl 
cn ■■" IL 

3lUUfe f 

■ JJ 



Jbm-ri^n Technical DipL E3LS. Pr#--*L a.t fl-Sth St. . Chitasa 3T 

fL- 1 -.iE f nr 10 iljiv* 1 fii-u 11 -H". HI LY.Iiame of Nuw I&LU Edition, 

A.hej3ili<| KhTErtrlEy, iih-Lisieiul; u E'en.lilcace eaii-HliniJ: i=k- eu rviihunhi" 

pn-i i I . i -. fi.r ni|H‘ v. i"qn r, | il-iEL iniy I hi.- HU-tLVTry C !• rmly mil IIh- 

I Nnoh ^ - 3f i u-iph I jn-iy rrliapii ih^cn kii 10- Priv* :n..a mn. ■h , lii- 

Iiil;, lull If l -k^-i-ri thiin, 1 Will iOliit fl? mi"' nflPr ] f> itujrM, | hitl 

S3 -OD -a uwiPilh unL>] the TmUiI l»i« only f33.iSU U paid. 

S' A M.E L . . 1 : . . , , r - , r - - T - - 

ADMVtE-SS 

CI-L V , 5TAT>: 

IM-Diim? ulLueh lirl L> J H Ilk Ini; H!(Y ™-^-ir|iqitLDn and mirin' ai.il iil-:lTr>-' ijJ 
rmikloyor and i, p iyo aE Icaii cine t'Lis h< j H nun ii^ i-uli'n-i'i-i--. Pii i 
ACI'l'kLv, ati O IliVarie ::".T JiOlklv UditrC^l-. 



PI Cl RE E R PUR1.ICATI0WS. IN^ 

BrnHHii, Dipl. 04-Sh 

hmw Torh if, h, v. 

Fc-nd Jrtsr 1 J Da n-rLriS . , ‘ l by Betty Lee. iU--d 

jniiu<k m 2 fret: Ii* ■i:k.- r 

□ thlp C.O.D. e w| | l pay on nrrlvaL. 

plua pnjtbee. 

P f nnr lone S L .1>R . ?l-ilp I Ml m 1 j, k ^ fir-vpn i-rf , 
3r In .. iTnj-K [ jJo u lunrci Ln rtmirf , 1 nnay 
r>> Ilii^Ji iHJMh 3-nd yeum-kil r-E-fUJld !•■: r-:-l. IM-Sr-K. 



cny. , 



4SA 



POPIJJ.AR MECHANICS 





IMAGINE THEIR JOY 



WHEN THEY FOUND 
THEY COULD PLAY 




LEARNED 
QUICKLY 
AT HOME 

"f ■! iili ■ L ilfi-nm 
T iwwikl fil'IhiUt 
I if Li rtf Eli piny 
WlllWU- A U:ilrilfT r 
Ncnr, v.tiLia I jiluy 
Uvt ppuifle ilip.v 
llurdlv l> if 1 J r v t 
thaL I rii«> J 14 
pl:iy s n 'ftill (n 
K4I HhurL A (IlLlE. 
*11. C. rf., fill It. 




This easy-as-ABC way! 



PLAYS AT 
DANCES 

■'T’omr ]«3*ns 

I hi i i’ Ei^ii niiKJl 

I 

Lilli Jhl*3F J.IL i' 
Ull jtupulur 
riin^t. I Iihvt 
aulrwd ii il> 1 1 1- >' 
lilEijriitfi >il 
lIlLILl ilK, ’ " 

*i: s. j., 

Isv'A Knh; 




PLAY£ ON 
RADIO 



“I tali' L Stfji 

from H>ILLm- r 

i'uu L II ■ t I 
IillVl* u £EK) liJ 

p 4 ^ 1 1 J u It 

pUvilh rniiii 

Rl'Lls. Hoi 

p r i il k a , 
At'i\ . 
mmiitii," 

■J P *j rj QfcJu. 



What Instrument Would 
You Like to Play? 

J UST BYittiT your 5 ri.-=l ruiweut rind we’]] show you hnw you 

cun Irum lo pJfty it— Eiuickly , easily, Eh sjifirc Hmi- at 
home. Never minri if yL>u don't knuw «nc hate oF imtsie 
from JinojthL'r — ^lun'E wni ry About "ipetdiLS talent. “ An >1 fcn-jrct 
A [\ ever biiani nb.mt mugic'a liuiaig hunt tn lmvn r 

Tho IrOth of the mitlrr is that TftoauJU Jitifr woar irh® 

tt t J'f'F thought thttt wultl* Yoi, ffith und: wo?irn_n every- 
where have this amaz-ingly easy way to k-rn-n 

Tmj.=ie at hom* 1 . Now they are enjoy-- 
inp the thrilling sjlI isfiicfinn of pay- 
ing the piano, %' Eul i El , iruitiir. SJIXO- 
phone -dp other fnvorEle ifistrnnuTits. 
Some of them Tire playinft in nrebes- 
trjif* over lhe tJtfilv : othe^ arc 
teaehjnp munle, m.;tk i ii yr nson-ey in 
spare or full time. And thousands 
are having the time of Ihusr llvvs 
playing fpr thoir qwn <■ n j nym-r-n t and. 
the c n tr-tt-ni n eei L-tL". of Llleir frieiiilfl, 



LEARN TO PLAY 
BY NOTE 
Piano Guitar 
Violin Sa«*phon* 
Drxtn Wardalin 
Tenor Banjo 
Hawaiian Guitar 
Piano Accordion 
Or Arty Othnr 
instrument 





AU DELS Carpenters 
and Builders Guides 

4vols.$6 



fr'okl* Tn4t l"-r»rri#|ien 

fitf, ■ *■<. P Uilrf- I - ji.in- 

tcn. Hnil.j.r-I JiriMtlk* 

■ LI W r-u-d h bp L r f i . '[ihrt-t- 

<5u!dr-i |l?p ■iarL-(Vt 

I - r 1 1 r - a - 1 n h ihsL jc j vshi.L-™ 
Irii-Eu-f inq mw ithi b 9. >>d p, ^jiHiL 
■idnLiuv^j ipLan^. iy?fEn.i xiid 
iHiiTjr ■ «vi _ E Fini . An 

**■>7 Unilnin r rt'utnr Jut 4 I E- 
PPHIAifcS +MS IMM1' A 

B Lrr[..*| d .>| p- hrlc-r Ihd. 

nkk Ji+id inw r^r-Ta n.ipm 
wH-h-rr. C**s*\iiy** +TH|- 
whrrE nr* luini i Kn>A ii. .di | 
an ■ H-Flploj lli-d In tll|fE 
Wmi. bc41» V • • i k. snd ,H*U 
Itt Pijt. Yd ail Lhli i j i:Ft- 



Intidc Trade Intormatlon Ort! 

How !□ uid live elr-rl ^qyare — Ifoir to Ele and Ml 

Mwl Ik# I O buitdi r^mfclurT — H^TW Itr Ildfi A 

nnhrr- t,n i — i I n U\ -udb 1 Lt eKh^k I imv — TSnw Ip U7D 

rulrj ir.d niI^ — H owi6 nii-Lc >Daan — Carpen^ra 
DrLLbmc-'Jo — t-L'IvinB mc-nflurs-ii-na ofTcbLfmi — if j*-- 
Cin.s-fi>nc Hf-Trnjtrh of iLnbtri — E3ow ec net pirdcra 

■ nd dlllb — 1 1 i.'Ev qn I rnir.r buum-S And! EOu !h — 3 L w ro 

trilittilf- cwta— [4 Iiirri*, ffu r- 

hui^bld-oifl. «lo.— 1 t ][n-w ir> pnd -JfH-w 

Yilanq~lJrs«.Liife — lie-# to ok> 

ciT-B-Lf-^IJcw 1-0 UKKiinlJi LJ, ] J and 1 T on ibn 
■i«S *'jij[.:r — llcw Id hunld linioi p inj erPf^ld?™ 
iiFliiliii— H&w in tioilil loalrp — th'w la put oa 
initiior trim- — How 1o hp^itf dMtt- tlbw IS kib— 
lay Sdati — L iow to pi isri 



■ nrt hir yu'irFEM hl[ 

■ n'l 4 Lm f^FlXE COSf- 



btlu“p. 



THEO. ftUtJEL & CO., 49 W, 21rd St, New Yorli City 

.'hill Audtli CuEHlirHisIld iLflilijfM U-i|?i|^f. + vn||L. r.n, Jen . |rrn rri4l. I ^i IL. 
I “ill ECM.it 1,1 III " 'jj'B. jail a. n^iiLtdy L.vL» ifi b j-jN. C^LI-eI - be I »ill Te' Mi 
ll^tlll. “Lll K/ | r.4. u bllf— J kn. k,uuud. 



Kfl tadku^ &tu.dy and practice, no titeaome 
You leain to play Jy/ pffwitiff — start riphC in with the ns^J- 
rhdy of ii siiniuk tkkne ! It Uiima only a few minute* a iJil y : 
the ti^il id tL'illiji]£. Does it flottnd tcM> tfuod to he true - 
Mail the -c^LipeTi nn-d get the rHEJi TR.OOF 1 

FREE PRINT AND PICTURE SAMPLE 

Oar fascinating iikelrabed book I et a powers- 4 l 51 your 
queations — the free Print and Picture Sample sh aw-; huw 
you ean learn to play any instrumenc, Sf mtcrrjit<*l. just 
mall couptm below, V. S. School of Muaie, 73 Bnen&wi^k 
Itltlg.. New York 10, N. Y. 

^.Icltii.ti! I'JUJiiJi' .'in.'iLr.TL'ii- nqnca£. Pictrmfi pr&fm&ivt'iit ^iiDiitf-F. 

u. s. bcmocl of mmc 

73 ■r^niwi^k * 447 .. N»W TP^k IQ, N. V, 

I A 1 Li iTil-fiL-il-i-il | I|i Cii :i - II 1 fIiii^t, [i.i rLtnn|ni 3y In Llatf LuaLriFiiiL'NE fipi'li- 
l m.Ll-, 1. PLfiiJtf MfNil MU' J-MII rn-L- lllfeiftcru Led rkiflULfiE . ' ' Eiu*' EG I f Jin 
MUfic it Hh'Ih'j" u ml i]w J'ltf EM I it 4\A rLctWIU 



^' aJ,Si: LiVi !illis(*£ " , hjitijT)i " 



AtlllEVIIr. 



IiutJuiiiunE 



] [j.l l‘ you 

j l! S 1 1 UTlI L'll L I 




HOME TRAINING FOR 

Maihinists 

Btgin ne rj ond otd-lnners rove Ov^f 
rhit BDsf'war-ltme speed-up 

MACHINE SHOP 
TRAINING COURSE 

Total Price U2.5U-E*** Terms 

Mow far tb* lEfflt time the world! 

■nf ciiiL^Tiln^py iji aoncciilrLated Irtlu !t 
cornplel t 3-v4|bm# chut % ts. VUiLlly 
Bec+'HHZITJ' fri-r islk Mill' M niL^LS. fjUl 1 

Triiininc flrnir*^ f«nr hp-pinno-r-a 
m uk guud im.y >ub3 ift Maoliine ShojH r 
ii^Fk- 

HUNSHEOS OF PBAWINCS 
AND TIME SAVIN Ci CHART'S 

Tins training Jit linnio i ^nmnardbli: 
to tin: prartic-nl JuminmentDli-lcifiTin-i-d 

tey rettiient ^caiieiilu at fflinous N.i- 
tStmji | SrflOOla, fiAFV lei low and 
undcFfttand. M i u r I ii i l ■. t4inln CDr>i- 
r , h j t-H | y i!K ^ T*bv4 : ; «nd demOrtai|-J'^ , il- 
MtLLKiiJfnitnf.n und rhu^^x. Drill 
FrtfS* Eh|h^rn r i nnH . Milling Marhlni- 
fth.iji-f r^, FliinfiTik, Cirlnd^TA, Klunprlni 
nanding bnd Druftinjr. ITundTr;dj; "f 
Otlaef e- iju 1 1 1 1 C t n e^-arhliLLl Sn juUril&ilj' 
work ] l- : i J 1 1 1 jr li^i !wtter puy. 

m 

rriiTi n-H il iCHnot i nirT. b-i 
444D 5. Fspurro* SkrHl 
Lai- A rv^rtts J7 P CaNror-nli 

- 1 1 1 1: inn t-otr ci.i r-InkLinn '’ihIt:i. AlnrlilhP Flriji TtJlId* 
i-afuMi-, h ^..1?., ni4P mri- wm-i, 7 .I.. - r. i vku 
■si 'I. ■l.ii-i F..I -DJ m..:L villi 1 :.ifl i.n-l tlJHI r. mnnik 
Ulicil Sl'J'.-SD U Butd Ihnbl ptiVlbUt FI.-JU? •‘■YN 1DK. bbdwttl.^A u m BIKlart Si-di 
i tl I .Li: n iLli Lhli- -Euupun. ;■ , ia e s-cLurc prniJnpp 



BONUS 
Far PruitiplnGS& 

“ Dneft.qrf l P— .up U*- 
r h i nK l ' > [3HtinB»ri', 



Aiir #« 



Lk'-Jil L'll l-. li 



.tdJYO^- 



ILeIcieim'-e 



Z'.’.L 



Cit j *x*± riuLi . 
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LEARN ELECTRICITY 
MEN ^16 or 50 

HERE'S 1HE QUICK WAY TO AN 
ESSENTIAL JOB-A GOOD FUTURE 




J£i HhtsnOL Wmitunq 

Trained Flcctrlcal men needed SOW. ll’s not ha 1 *' 

you aft y&u art, or liow eld you Fire, TIl* qitcai k-u i s 
— Iumu you thu ttadnlnft fur ll red i» .■•: i.--cii:ir I ihuil- 
Ui li ji*.hl Ll'uL ■-< i L Li-: . Nut, ill L j-, bn n'ii't 

■.□ell ij j :■ [ > ■!■ r r l i ri 1 1 ii ■ r; _ ].C L Il.C 1 R i C I T Y (lQ££ ■ — Whtil 
vo u ! re propofod! 

I Lutc at tloYnc you tun Irtirt irt II wefkfi noc 
by iii ichkij ■ tt lesso ei Lnt on real actual c-krirL^I 
tti jh: him-r y n hh 5 up-LTiLTat Lii. You ,L LeafQ P.Y 3 Hjlnfl. - 
And you doa F c need much mnney* 1 il Nnaacc 
your fultLan and y*yu ran pay It in chikj' iPniOiJbly 
payrrtCaiti attef ymif tTBlnimf tHTi..d Id uylt- Ttiuli 
iF yqn :ir« short efi li viiLj; cfitMin.-Ob wu 3 1 £.■• L. yuLi 3 part 
lltite puli to L, orafi:i WlHlfl learn'. fitter ftmijovi- 
rtun we fllw; yau lifetime CiiipIciymtiH tefvlci. 

Ri^ht nfi'.v I'm c n i.:5u -.1 ■ n Li un ciLru, (JourBC In 
ftadlii :tntl Klt:0trurl3>CS HE IH> 

Mail cu-uponi fur my liifl 
frrotPOOk. the (fitJnjnft 
yuU n i: id fur cl fiuod c Spiri- 
t'd I J i> r MAIL C40IV+ 

II. LewHs, President 
<in>ne 1.14‘r crlr.i I Schon-I, Hep-r. M-7J, 

5-H i> S. PaUliuu Sir, IdiL Afto 11, ML 

S< nil anc yuiir l : ruc liuoL oulL lull mu abo-ut y-uur 

Ell lYH:lp illfi. 



IN A M E . L L . . L , ^ . . 

Al Jl >KESS. 

t.t-TV STATfll 

Pays HOSPITAL BILLS 
for W hole F amily 

Costs 3c a Day for Adults 

Only IVzt a Day for Children 



f-i re a <o*U 

I i.-.i.: ■ i * I" h > *ii 
Cdlly lUndlCup^U 
Mvnl IV riic EnruEi-tail; 



It's list* Tlw neT? Family Hospital and EaeponFO Pnli^y 

Vlhj need and want! One pulley i n-u ih-« ^hulf family -naofKi'r. 
Iniliuj , dill Jren, uimjno fr-uin 3 naontb^ t-* ■ iliyoarn, Xi* nicrliral 



i.' \:in liiiiLi j'.-ii . Fay* liu^pat-al and mir-gir-rd bill* up 1c* STdO-fXI fat 
EACH and EVERY person infl.ore-d. Pays up SUXf durtur 1 ^ 
f r-L-H fur npamticiiift. Pays fur up* rat inn room, medifim's imLbu- 
fanev, t\U\ Cuvet* ^irktit^x 1 *, jicridcriLSh on^rntiuos, -nhildbiFllip 

1 1 ■ z 7 1 : : ■ i - ili-.iud.T-, :m;l ii.uuy oil nor i-.-. . nl l.y 

utlkLT prjlifi^H. Yu n N'i'l v«iLr [>WIl dHjaLut and TIlLh 

full-i^ivyrapc Family Ilrwpim and ^nrmrd PuSir-y issLU'd 
OIIiECT to you ut- special family rat* 1 * 1?^' Bin. utrons ncunpnny 
Tilth over f2,5nO,OOO.tiO in a^cts. I nw-t. i irat<- 1 Send no rn^FU'y. 
but mail coupon, belo^ ciiuck for fuLI dcriula— sent FREE. 
njjL-Fit Till call on you. Act. today [ 



STEALING INSURANCE CO. 

477 JadiWB-Fran^JIn Bid?., ChJeaga HL 

S4!t»l me FRKK IMSPECTION oner of L*w-C<«st family 
Ilonph jlludkoei RlaEi. 

XOttlt. 



A iMjv.™ , , . 
f'tiv . . . . 



r j r n . . 



AIwbt 1 * wrilP y^irr "amp *«d full oddntO ^Ljii-Im wh^i 




INTRODUCING AMAZING 

AUTOFYRSTOP 

Quirt r.ks|l JliflFI'j H sh iu- i^ltulIio: 
A I TH> l ; V ILiSTO i‘. i>. iiLiirky.li|i' ru-w 
4'<iiifetiihia L lijiu iitLomaLid Mill nu mini 
Ufv railasuLsIier umJ alJim. RoMs- m- 

rHLIialLu! HiTIITiJF, Si'lll fj >?1 I IE -Il i LTir-L' 

piim a. InilutDi Miio*i|j.. slur^h. utr. 
orlrr.i i t If.; ru m -' its Ein triurtra 
unnetrssiry. EjhuIEi FRKK. t i lo : 
AUTOFYRSTttP CD.r DE|JL H-14 
2 Ui5 With I at Co n Aye. , PM lad ■; I phia F Pa. 



PIN-UP EYEFULS 

30 Gorgeous Gels In F ull Color 

Xuir . . . L 1 1 r i L li n . fiJu irlOr . KtiJEe- 
uus r brenlhf-Uihniji Htrl lH'iLuilL-tt lit 
lif^-Uli. 1 , (■iiw.v. in 1 1 tuAite ni^L'uiftf — 

PlN-ri J l-.'M:i't l.^ fur .v^ur ■!■■ |i 
liiLmui ksi. i^Szt ' 7C 5 1 . u it . — T v 5 

^ FRFE PiCTLTRE CATALOG 

Imp-t tfvrn! S 1 fuL- M il PEN, TP FAIb. 

KLLS, pfKHin^id '.vi Lh f*[i. TUKB 
CATAIXIE’t I ;HHJ IuIL-l-uIot ^jirodiM:- 
LioQLi 4>f urifL-iuil o ilil!lC,lt ff A **i r w*]l; 
kcin « ii .itItkCi- fill 1 ruminal irtOlOnpu 
i\ o* nf ecMil. A uJtvr- 

iriir u-E pirh, bishi^-v, sLnrul and re- 
tllirlOHM | uf'i circs far c-jivpIuO 1 ^ TueJi- 

jiiH _i ii.i! 

FRANK MATTHEWS 

111 W- Wd&hifigron, Dept. J2 X Chicago ! p Ilf. 





STUDY AT HOME 

Legal I V t r i l L i jri ! rl mm -n-tn JiIrPi- 
h.t pcMdrlonn imd bledur sut- 
fis-LH Lu ElOmLIjls^ iliii J pubhu 
llE«. <arPBtrr ^DHatu^ltlou Bi/m tfaen 
qki>t Liffnr*. tilir H>TaanUcifin in 

b.-n-iL^J i>¥ EDrD WlLh \tf*l Ufelllllld'. 

MOf ft AbiliiTy: More Prestige: More Money 

W, Kutls V- ..J rt'-p fcP nTri'. Y ■■! >,:«<! fl.un ft[ hui: i 
i| nriiiir i -t*i , e tlmr. Dfirrc-a i>f I L>. U. ^ul-^mEuI 

LU-ru. .iaTm- Oi OVi ■ <■ ik-i'UuQ cf iJid tf. W* : .in .'ll 

■| text i r _■ ! i.: nir Ll-Vo jnc II.bw J' i-rx±P. l.« iv+‘L. cir> 

r;m». (ire uut v»lu«hla J^r**f*’ trilnliiff E«r L^u-i-. r= :,i& " had 



LaSalle Exte-ns-ian Uni vrriity, Ili.-pt. JU-J-L 

A Carreipa-nOpnce Irii-tltucien 



Chicago 



MACIf LIQUID MAKES 

PHOTOS APPEAR 



On Scarfs, Ties, Stationery, Etc. 

Re^Piid&fe i^r FTUBeh<3t cm j-lntft, -u-Mif, hhp. 

;-. | I , p : y ke-JiSi h>; ji.C. |jk n nuih’lu phuEu At-L'TYira W. I 'iITf £ 
In. m.rr'r. m FfttaK rLAjpli^kt. I i a.mi!..':- e. Lu ii'-ifxCive. Won't 

y,'!--." II-T, fi|U ca.-L.rH irvluilp J. CojiLif Lr hit fOT LUU 



ph.ji#* onl 
LMBlmen. 

■ Ulu-Ik, 



il.Wmi 



ait rwese. 



— „„ „ r fmr 

fpw iHitb-CDi CeD drlitrerj - . 

U1I.IM-X Hpnl^r t«lr 0 Llrdar Lh-hIb J . 



S-HTid it if mtifiwr. j'J 

...... _ 




LAW MTg. Gd. Dept. 305, Nun B l-d D- ClntlranaUa, llhi* 



fTAMMER 



-. . .H :. Vi i: 1 1 I I I 1 1* 1 I htf OiIt trvf. It*tk. 11 F «0 
i-ili I U. 11 J.I-.II No bind IW |:|Lfl w Bins iw- 

Mdlard Irl-it. *t Mnrmal g3P 3 W. W U. Aw., MihP» DkED. Wlfc 

REFRIGERATION 

rL.. t .:Hr DTiJ improve dll rorel nrraiiirii. n*W manurtl t^l Is t\o\w, Chart u and 

|i*L , E'JTL L =! lu huin VEHL r TrlCL 1 Ull Ijf S I . OO, l«Bl|jaHL HhigipX tiB#k aUAJ^fi* 
L , li>. Sunreme p^bL^tiDna, U2 h S. JrtTrr^m St.. fr, I33]noli. 

AT home; 

LanrfeUd tulut [hluiLoei iuliJ mLuiartireB 
kl^ucY u II r. aw 1 1 *u-i tcGi|if--mcnla. 




NATIONAL ART iCHddL 

1.315 MitPiTjj.il Avu. Dppl lisa Chic 
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POPULAR MECHANICS 








RYAN'S NEW HOME STUDY COURSE CAN TRAIN YOU IN SPARE TIME 



Aviation iiuJuscry leaders ac Ryan have proven mrh tested methods inurruccion 
ttidc they can md wit] Lfitin )OJ thorough L) 1 — yei quickly, in spare rime., Counts are 
easy to understand and do not require higher education or Sptxial e^p^nentc. 



Get Info Essential War Work Now With a Peace-Time Future 



The Air-craft industry needs Draftsmen and Engineer* W 04 'j hut more impumtic to 
you, is eMc they wU\ need them for years to come, for the Biy Tomorrow in Avia- 
ritm, Men who today are shew clerks, mechanics — men in ordinary routine jobs—*- 
wall be important figures in the aircraft plants tomorrow. Why not prepare your- 
self for this opportunity — now is the dme, 

ujujlt yfl Send for Free took entitled "NEW HORIZONS OF 

TTfiAl Iv Vst OPPORTUNITY." To save time, servd coupon Air Mail, 



Complete Aeronautical 
Drafting Outfit 
At N* £ jrfra Cost ! 

JncLud rd with royr tr^inLritf, 

NO FXTftA COST, Is & 
A^rnni-yticil DrdfiLn.fr outfit, 
'fh«e h nulhlnff else to buy, Tha 
Saw h. A 1 , tuition price- mm 
everything. 



Rv«n AamujtFe«| Initllulu, 

4 ±a L> iil t-i-r ij h, Field). Sdn Di-ry-p ], C*T il-ur il !-l 

Gentlemen: 

Pirate tend me yqur FREE 21-pa^e book, "NEW HORIZON-5- OF OPFOR* 
TUNITV. lh und full inforinaLicnL uji R. A. L, Including cqeI of tT-aimng, and 
jub opportunities. 



Street 






THOUSANDS cih T 1 E\ 
JIOIV 

Appear Feel Look 

SUMMER BETTER T 01 MGER 

wiJh Commander 



COMMANDO JIU-JITSU 



V-YTNt nfrtn 't ki-HTT.- J|.i^ .1 1 Lhu M yiTU lirLV^-i'.'C 'li*il Etll* YlTn^s^nuc 
i-h-w lii.. ik Ikv [ rv~i ii K - K;iS-|li llnTii.p rurun 1 iihLrLii- LiJrP. €'< "i I ii ■■ i*f 
mi -i i Ji.-.r. 1 r. II sihn lii?;r:iii!iH ilihI il r : i I ir_ >■ . 1 1^--. -. ii J *- ■ ■ ■!' IV M H' 

laf-Ls uTkh.jE Knlnviunicii- I'urhUii.: 4 i-nh vkL-iaun, Uc-Jiitly hi-l'K 

' 'thrnv-v" n'l^i fci.|"WJh [inn'll 1 |:*ikhLIiLi. Ii>- S«-IV rlHrkfcn^ 
^=.i ^.i-lr 1 vrhLiii-|ui- Nh'vht kic-Ti-rL filiIjLLhI il,tJ, friiL'llO'C 
(k, ChL'Kin* tr 1 1 1’k VkY.K w.|l> 1 'ijifr^f if j-nll hHViy. SimiE 

r niifiH 1 aiw£ ftikkrcsH, -mi> i i-.i h i*ni n.-imi:-: lunik 

WUk . AMT ytnir full \» Il il- HUe-li HC3E?. !*:■* 

1-HiMlinmi ni3|y 5-1, |I>T pLum ih-iMh^C. Mnnry Eiwk l[ yETli 
IV, ^ TVrliqm iHllitb 111 five -hiv Till-: |h |U.i -rbl I 4'*. pitiiyr ■ni'J 
■Vl the r.r-min-e C.'mnrnamfri lyii-Lhixi Ear uee 4 li-.mii r«---l 
' vi fluhtti'K turn lr* ?irc- nctTHMTy. Baeh hpili* «nni :ieIis™hh 
_ ii w . 33c nuiKcr-i' uf iin- ml-hVi-s-E Jiind Lmun-^E TmyI.1 



VliLI t-iih ttL *i-h"T!>in.-il r-p -■ ■ 1 1 i -■ — 4t ■ ■ i ■ 
— ulLli LIip pt- ■TL.-.-.iiiJii'drr tuppdf[»r. 

FEj ■■ rl' i. Ji ri.' j-'I tvIlEi Ukii jj.-ixini Tjv-w-^i.i l. . . , 
tYri ■ % L-.hpELxl.lr. L-ti'lic ■ nvrii fhriurwLlI H 1 1 ■ ■ hi 
]m Tr«- ir. ;. c>±’tl acr rr ! l : v-il Iil-iil i hn C7*jin- 



■ THt INttflLQCiUNC mMK" 

Tht iM-l'Lil ...-■i* I mw PRINCIPLE 
Ol Si-v*£lt 

CLifi J-Wit hhiiJp ipL-^f |||^ iMnnrt. ai in fhfi 
lyi'-lurr — LI ieil r ^Ln- Pili'l |:rY-«> f'-rn !t;. .f i:--! ifi--. 
i:hJ i.ntH-? Ini 1 ® 3L,iirT. l'r!-!--r > <-ii f®J.1 i^LajrSv 
nnn.-iU-'f hr L filirir i- Ell ' I t.T 1^ with thn tvio- 
■p. r. 4- ri I ■:* L-r L >fi4 p -li I Eh" C- >ii.ii. .iiiJlt fur 

l:\TilV I "I I 111 'F: SI-LT^llL y . n.,. rhn 

jt-ik.li.ni, niHCiLnEIr **+ H ' n rr. r. u m rk" r i .Unr.* 

■ Mur ■.■■is F T>mu.,i — iih Ki-r.rt t«e h lim:it - 

Iiiicj-u4-rr ymlE ln^LUTf — Y(»W r-|i.l l.r^ l.r r,....r|L F 
. — Y-nu IlhjL ttfilMf. t(W« K* li^lihE, &■> »Wini. 
hn- ui^bif' J luT E? 1-- fiPiC-UU- ^Jl-DVnK-# 

riij.|.r-rl-. j I -4-lL I.'j >J u .i ! 

TRY IT TEH BAYS 

III Our Eipemc 

^-Ln;L rhCi P h 

r ...i l.nii-'- h-r-~ r :l Com- : . 

r - 1 1-: -: i i's W p* j* 

.win-n Ta 

niid LT v 1 1 de sw* jut all ■ W V 

rr-.il i~ you 

r-p-liiTii ii nd ^ HI U 

ilii.'UEVUTll. UK ILt M 





i iw-i . jj- i i. ei.~ii i s ii kiia am in ru, Jiii* i i iih ~l mu*j 

WUCEIK ft FuLLETT, ISIS ■S. Wit»H fly.. bizC-t. 21, Chl^t^ l^-- MU- 



GOOD 

EYESIGHT 



Do- you leant pet *•: tn. EO/^O vision? WohInL 
yci.ii \\]ay tis thriMV nwn* y*mr rIu^ \ i:*l Orriit imnnbtrj cif nttn, 

WMIIwfl and childre-n Ilh,!.^ |in]krav t d und otei>nfc 1 ii®iied Eliuir cln - 
hy UhLnp i|j^ fiinivuv Ros*-lt^lLi^F Alettind, a It. r-i-il juiij 1 1 1 >*. l i- il 
tl? H Lfin ni home i-yi> wmieM for r.nut.i ctlri|i cif ir&i^h Lcdjuj.^i, fur 
s- 1 Kl 1 1 i--i.ln|H.i KM, color hLLnirlnr.ji# utid uaiipm.ivEi.Hiii, 



10 OAT F&EE TRIAL COUPON— MAiL TODAY 



Qei BeM&i £yeA*<fht — - hi/Ukont {jladdes 

y" vc . p™ l flvt the r-vure Byali*in e si™- 



fu*r-Ly f lluAtratecI, includLcip n cnnijj-letH 1 
Tc-^-liup Kit, wS III q-hsirlp- la allow yvr v ^ly 
3 TriltrNNiEmc.nL, If yn ne bunk *Ecrc dcca net 
fuavi- i i , “kimJ ueiv driller, i Ic-li v-n ■ t-d |HNHln;iict r 
■ahji-vt (A reiTim In fi -dciy^ ii you nrc noC 
AiLf I hJi Fii. OnleE Tnduy. 

HALL PUBLISHING CO. 

BLOOMFIELD HILLS 3 , MICHIGAN 



II « JTJ J rwINff if 4--* 1 * M inrlB*J, 



uau fitii c if ik Poiwfar MechunitA 



To Prepare lor a BRILLIANT PEACE-TIME CAREER 



HOW TO GET AMD KEEP 



MARCH, 19*14 
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urpr'c THF 

HOSPITAUZATIOM PLAN 

YOU'VE BEEN LOOKING FOR! 



A DAY GIVES 



YOU THESE REMARKABLE 



BENEFITS IN CASE OF 



SICKNESS DR ACCIDENT 



$540 

Doctor P'W< 

$135 

JjUTt C.r IFiTflftS 

fe { ? ni5JJ SCSI. f0 

$300 

IjM? fJ" FL fi 

$i.ooo 

Wu , 



Many a Viv a fc* 

Havt t.w!H wJpeJ ^ _ Trihr . -oi.it. 

ssssflfgfffflrjS. i 

ST *£ S1SS ™j- 

MAM COUPON TOCAT- N> ftfinl Yr UtAlhEr nil 



Fi ihIJy M LniiiHl 1 116 Iflf Uf artC4 td. p M-FJ 

WllmlflflQVIp Dial. 

Pirate ifnd. vUtoBit fTfrftpaHtttt la mf, ddiTiptefe ln/PFffwdnir 

li* A f unenjir-u Z /iuTpiinZLZiiffEriL /-'iii-i, 

NAW.E 



ADDRESS. 



PLAYS 



NEW 1341 BOOH 
FDR EVERY IY1AN WHO USES TOOLS 

One of thw *G«fci it ■ ( ■ u id cult yeu and 
h* a r-L-print eP artict?9 rutllishf-rl an eyr *h-np 
Nulti De au rTirtaflt. It C-pelAini Ci-c-fim pi ^x- 
p-r rirn^c ijf ffirn, ijf tiuridrudu i'if AUr CO-U fl« 

try' ■ melt ruccvaaiul mrcMnmf . c-rt tim 
nrf-ai. bmk frem your Hews- Dealer. ur -i^mi 



iSS? 



pnPiM.AH MECHANIC* pftcSS 
P«P(, 5-S5 * BOO *r OnEp-rap * gli iexu-o it 



Onty fiflr 



Fr-1 r« I !M;f: ^taiu ef i«£ pann. LvpnjiJilf itlua- 
trulTvl Xm-h. ■-□ hr l- ' i " rJP 1 .' IMd ;4 j> n ire □ |fr- 
i-eiiSpM F..'-i irv I.mI* J'lhLbo^ n£?fibce-. kyu-rVLcH 
mi I'lh 1 - - »\rt Iih 1 ij.h-il'iy lfenu.<i|» tar rF:?i( liicli -guility. 
A iL r^f IfVr ■i.-nli'-i rif*-*L'iWr. u LciEiiir.|'|>r_" — JL ii fra c. 

ROW. PETERSON 4 CDMPaNV 
IW Rldoi Aw- Cvanvton. III. 



POPULAR MECHANICS 



COMPLETE CONSERVATORY HOME STUDY COU 



inane, Hwfiiiiiisy, Jll&tm* 
PubtH; Mi»k: L VlnLLn, 



Music, Advened Offimpejllkn, Vtfke. 
frnrifciif, ■fa-unilH'ti. jGultar, Mpr.rFdllU 

■* ATTimKiEift, 



Tii'hil'iir and SIfihq, 

scha-Dl teaching 

W if li-e. Ay* IVr 



^ UUI.II. . ■■ ■■-■ OTLfSHlL 1JUIIII, 

■ MMiiihoi-.M. r:]j.rlnct r ddhh m|._ 

aijiijlur- thnrul Cmnducil nj* The only correa pendcnce schi 

M>l IthC Ceil Fits luciru In I; I-. (■ Pro-lfCC Of IS j-l Ii L'iur 
llliLtiiTLftl U'^OiPy Jiid .r ; i c j. I: i ; 

Givu experience l . 4 - r . , ,, , L , , r . , r . , 

UHtfEHSlTlf EXTENSION CONSERVATORY u* 4 a"; <!S£J?Vn. 



SPANISH 



ONLY IS MIRUTE.S A OftY. 

r'mkh in im ururnLiidiMid expanj-^in 

uf oiir Ho. Ai iicric un trade. I ■ 
jui?^ NOW opL-nsnur up svccywhcre 
:-i;-:i n I hl:-:,|.-L - j j". me jVtili.tI nnnsl 



■i.'lln -I. Ii L 1 1 1 1 .• Ll,-- tuf ■TaO V>JAI-:--., 1 ^;ii-]ii-.h jr^iU 

K|K;ik Il^e II ii-T-LL^-f. ]-!'!iiTj quirrfcSjF, — 11 

’ll ■ — «— CCJHTI> 



l£Af*N 
EASY Vi 



Ccrllnfifitifliw 



eil^L - I -y I i hi i--i i : iLJ " " in 1. 01 IT I N \ i^.L'OH l»l? ^ 

l|.ir.i:,:ni:|:-t Si:ivu. f'llOV F. hi 50 VOUrself — ymi- tflfci* 
ix. n^k. I'mwK. <J£ , vmaiL 1 Italian nJjc umi'lit i>y 
L' lia ;ini-V-:i • '■-■ mi'TlK.iJ. -‘■■■.■i .iS :l'-:i: I- tLPI 1 1 HOOK. * "The 

rarUlM Phrtrt-4.>t." wt-L ir laiuiifipe lnlorcHfcd 

til. WHITK NOVb 1 . CyTtiii* Aetolciuy. SuLce fi. la, 



»<"» ENGINEERING home 

With A Chartered Educational Institution 

Ca-urscs in ENGINEERING; ^'Lr rtiicn], Civil, M ech iinLcuL r Draftjnjr, 
ArchiileclUYeli M-LcLi;n r AebodauLiuul. EEridiu, SlrUtC-UtUl K ijhllne, !□- 
dimrlftL HspftwTi jr, F^tfOkUhl, MJirllW, Chcmisat. 

CwifHI M ARTS A HO SCIENCES: Ed'iC^Liub- Letters; 

PnhSiin lleuLth; l-cti I jiatiaprudcncc ■ Wycho "UysTi 

PIlfbICs; ClicinijiLry; Gc-vlnpy; Pnl. Si: in ili:c ; Hicwtu^y; L:l'.v: 
1; mi nnd OucntuerCc; AcCOUIHlhir; M&Lft6¥d*lke-t Stih(.l.»tSC4t 

AETLeullurr:. 

HijHfriley- FEeD-SCvCl t ICCCrpC-ratCd.^aiO-TC. Skui'idin ftr:-SJ, C H i^aao-, 4<J 



LEARN MODERN HEAT TREAT $|AII 

■rnliiF-t’hHrt: M--I-*" ■« r-T'i‘int of Ovr a D^-ern !Di£rrnT>E a n nutvs'kl bmUH I J^JE 

li^Lai^; Oml-M if. u?.r : L^.i.H Car>«Hn#ims lH-NpiH^ EnpjflTini BMT.ICL | 

— : i 1 — Ffi dtnir.? ; JtrnviLr; Az&k.I inr: MuraaLicIng; ansi 1'lr’ity '■ I I nFar*. m 1 1 ^r. — 

JJ-MMiy Sack GuurniiieQ. ■laclEimtth and HnliflnB GoIdfi— Bbb4ih4 &h 

SMITH, P. O. BOX 2Q2 r EAST LAHSIHG, M ICHl^AN 



iay you saw it in 

POPULAR MECHANICS 



STUDY AT HOME PEriSQK A I. SUCCESS ami 

r.,Vl KAKXLTJO^, Ft] y-*™ «, W t 1 

Uulj — o£r*t L(Wj,ixnj liudeuta Hi Tailed.. LL.B. lJcfFte 

a-mided All tia-ta TumiHli^Kt. 1-:xny im.yiaiF3iix. Hwnd 

If^FECFE BOOK — "'Lot and UieenLlvc Guidance.' 1 
AMERICAN EXTENSION SCHOOL OF LAW 

D-ut. SS M H E.L-'.fc M.inin 4~h. -.-.i .|q. 1 1 1 r 



HOME STUDY TRAINING 

leaeiL Yntlnv.- Inr bljf triiden; Ah' 
i rifl - ftcfriQ vr-aiicm. Weldreg . EOU y 
|IPIIJ q l,U4PII vr:i{IU:LL>'>. !>«< Ln'H 



PRACTICAL SHOP 



J.QOQj* ....j 

■ ii 1 1 ■ i - 1 - :-i t a x | In ]I-:ie'iIi' :-;LinlV ut 

CREER SHOP TRftIHINC. 



Man vra-nte-d tn 
truden; Auto-D^yel. Va^hlinkEl. PIks-Ei^^-. 

' an-if Feeder. AfrcraFI. K:.lnl ■Ili-hLd 

k|r>L SM-H-ify nude. SLnt-t 
uF I'i-.hi-Cm. ^L 1 1 >. 1 1 ■ TrulliLniR'- 

2017 $- Wahart Av| rp 



STATE. 



THE 



WAR 



OYER! 



DON'T WAIT UNTIL 

Sinco 1S29 CurtiM-Wrigbl TscHwpAI Inatilule h« been. j;pc. 
aolmn/g- in moderTL. prcigiaDaiTD Ir-nirun.-^ !nr A-erdnliuticaJ 
Eoj^Enttre &sd Master Avittipn M»cti4nUa Ccw Flying 
inTGlvcd Prepare now Eor ynuj Aviation Careei. 
BE READY 3 The uppfrttumlfM *it -graat tedkf 
wd wiU bt mudi gT**t *n in r^mpnew's. Age cf 
Flight ACT! 

WH4HT 
IHfTITUV« 



ctmTvu 

TCCKHtCJIL 



gjLAHD CENTfcAL AIK ITIIUIHAL 
GLENDALE 1, WlifOWW 

itOTAHiJILI? MUHfn 
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MHOMt-M 4 WtfKS! 




Write or Type up 

tolOO Words a Minute 

QUICK £d$r way 

RAPID-'R-ITE— ‘Thrillmp ucnv -unSF 
wbj Eowritu or u-luirthund — lip 

bOlWJ W0fil3 a niiPiaujT L? urn. at 
fclOTVi-fcp JnFpara time, an lifrar ar (wHI 
4 dny, Simple, foudhatlntf 
ttSFsOK# speed and ALturfrcp.. Na dif- 
fleult npnbala or '''pot- hooks tij 
mem ttrfse— you us* tlte rngifclar ul- 

[ih*brt — na tndioij^ pradjcLTOi' fiafly 
to read yauT hoLrs HKfflthfl and Tfm 
yeare- laterC No ppmUlL ed neutron or 
H-yp^rirni 1 -.! required- YihI OF 

type oatfie AfcttF-a+ yen l^amol in 
fleFiOOl. if pool ran write yaurbahm 
you iJftn lam RA ['ID-lilTR. 

YOU USE YOU* HBC^S 
No Symbols to Moma rize 

TYliri tftfidfrm system of shrarfchnnil 
may ^uUlp VOU tor import irnt Kuod 
pny poLM^.ion anywhiriti Invftluiihic 
to ■eerntiu-ieS. Stencprwptum , erEu- 
dents, tadnen men, iMtiirero. at nhown , thuatrea, ele. Ew 
— tKL^ugo you write familiar pi phabrt you UBamrr day. Any- 
one eon learn to write JiAriD-Kl It, ywnif (uwlold, 
ft 1 1 Jl D JL UTEC FI ! Konh name and *uMroa* today Trills 
IlUAnAIII ttU ! oril y f 1 r Onmplrin cmatafrwith ^Dla 
LnaLmctic-nip; and rTElcfl sent at Ofice. padt&PG paid. L, U-JU. 



RAPID -RITE, 74 W«t Washington Street. 

DEPti b-32 f CHICAGO 2* ILLINOIS 



So-v ffQnr it in Popular Mtthznicai 




A CCr, 49 WEST aard MKtti Htw 

IKSNiara A TOOLMAKI^ HAMLfY WKJEL h-hr» 
I, K r W |,| friL: l |1 In TsSi^tend VI uonrULr luitlLti 



iGOo "" uriMk ElliiSri/wii? tJ i Et I t! 

™ JCfgj^LEiE tPSSHLXiyJi 



t KEF T3 SHflP PRACTICE 

r>ir i-; h-iT j 1 Macbiulm, Tool- 
inakrr, fclatimis Operator. 
DrauftJitsmjvn. Mrtnl AVarter. 
Vl BehA TiU; nr SlLidCht. UQWCT^ 
£bo-jj Practice In A I I finincLu*. 

A READY REFERENCE 

Tfflfc How to Operate ami flef. 
liis LdttlCR. Screw ii:m! StiiLiiU 
>. I .; i c I = - r 1 4'M „ H ]l !L pe rs, Drill 
Pr^fci and ASE il acliLncToolH, 

5 PRAGTICIL BOOKS IK OHEf 
Ed FULLY ILLU5U1ATED CHAPE EdS 

( ’ovurl n£- 1 M odem M prftLma 
Simp rrarhrfl. 2 — Blue Flint 
RcodEnk ;u id. I law to Pra^. 3 — 
C’ilLi- il.illuLi h M.ithiimall- -I 

Ear M aels I nisi*, T — FLop FUys- 
Huw lq It id i!, 

Set TWs- InFurmaftlGli Tar Yai-rsell^ 
M j II Coupon Teddy. Kj PhhpaMtn 



Nuns*— — 

AUdmh, 

riccapfeikin— 








Amazing New 
Manual for Home 
Learning and Job 
Use! Practical* 
Easy! Needed by 
Beginners and 
Old Timers Alike! 
JUST OFF THE PRESS! 



Sent on 5 DAY TRIAL— 
YOUR SATISFACTION GUARANTEED! 

ELECTRICIANS! RADIO MEN! M^nKtn&ncc mfr 

neers, foremen, LDacLiLuj&LaHl&iior-CFE. Hcrc'ayoLLr GREAT- 
l^T fulnrC wfttr ihc war — tLifl HEW fr*liic?F 

1 N p D I j ST It I A L ELECTRON! I CS- My am^Uae ukw 
bs>ofc cpvcra tliLsBTcat oppprUmity field. 

Hundreds ef Easy-to- 
Follow Electronic Dia- 
Yt7crrRDNIt s grams and Pictures 

Ov‘ L ?r flIJO of nwllcul. 

stKvmLiMfl i ^;la ^tid instm^ 
tidrus in tli in braitti miw 
manual, rirtnres and dla- 
p pas ttev^r liefcre pubJial >ed- 

KjnR£*^~7iV l>t¥cribcs eswb tyj^ of EUt- 

ttuiiLO ijind^ita Uses — t’s- 

I id 0 ^ ^ p1 a ' n f ^ btB ElKtrontc 

I pj functions- Written t-o caver 

I I ,, — " ' ElL^tronies for 1 1 ic trlin fid tEic 

jcb=— not Elicoretical but ri^bt 
dawn fca earLUJ 

Elffify Industry Will Need 

FREE 1 tiflctronic Experts! 

ir« f E*rsan»l Tethiilt" I S' "Ife™. tfSjS-Si 

Coun**1 bymatt Irwn I HeCQi iw Vtoiletl Lil tleet ruiliC 

Stiff an you r Electronic praH- i\-li0n Viotcjiy oeme^- Mi'n wiLL 

Iriiris, w^fi. you owri Uils- ^j-*at bv nrjtujLlJy du isi illh Ih i] to a IS- 

tsaj rl?n S .o " ™ VlctaiuS I In 

Hmww*‘ FaliS-t d4MfllapH14Bli + CIJKtlt to 

moiioy-makliiE Uns. ibautthLU huee, unnoT.ded 

t 1 bdd< Mail the £uiluuil. 

EXAMINE AT MY RISK! 

Aft now 1 'll :&“Eid you tlkJa bin puy- 

PrajR tpjsLns TTHACmal sr^n-t.?lnd siL.Lr- 

PpCTI aatiiC mut. yail Uluj-L be llborooielily 
i * E r rW39 aidsfuMl Hjr Eft Knct ov^ry r^nn^. Si-o 

j r =XDf ._ ^03] Rlj&tudy it! JJ« it on dw? jjlj— yuu 

jfflg r ■ t itii isotHNig. GuaifaLHcud by tCVNE. 

W nijm? E 1 l ‘ 77 H famoua J ‘Li'.irn -liy*Dii i nj; Uectrlcil 

sIiojk. Sand coupon at ecuoel 



f '6 VNif f-j^fctrical school NO RISK 

Dept. Paulina -St. T a ah b a u 

Cblmtfo ll 1 TUIngla C QU PQN 

Ss :hL iii r [H-kriUiaid your bln new Fully iUlUirtxaJted 

ELECT kMil^ IN INDUSTRY, 1 BndoH £4.95. I can 

return Ii.h.L In 5 dayj Siwl fict L-^.ck t»y ieUl piknJisi^ price 
if iui-L (SLiLiuticd . 



CiT Y f > » + + + 4 + STATE 

□ If you wi^tL-wu-YL-lll rk-niJ ic C.O.D. SinifU! reLurik prlvllefl^f 
If nor sarlnficd — rh^-fc lirrit if you vvunL it ueUL CXJ.D, 



Get Ready Now for a Great 

POST-WAR FIITUREJn 
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All Ambitious production men who are gen- 
uinely [nltmitd in sclf-improvemcm — in prc> 
paring for the future — are invited to send for 
"forging Ahead in Business,' 1 This valuable 
bwfcJct outlines the insrkuie's time-rested 
(raining plan. ]c was prepared by the Staff in 
cooperation with prominent industrialists. 



"How to Prepare an Engineering Report* 3 * 
a helpful 72-page guide ordinarily available 
only to subscribers, will be sent with "Forging 1 
Ahead in Business'' while the Supply lasts. 



If you arc sincerely ini crested in having these 
two books* send for your FREE Copies today! 



ALEXANDER HAMILTON INSTITUTE 
DepU03 P W, 23rd Slr«ef h New York KhN.Y. 
Can Jill ; 54 WtLtinjfCoci Si., West, Toron cn. One. 
Pls*i( mail me r copy of the 64-pRge book— 
GORGING AHEAD IN BUSINESS/ 1 and also a 
copy of ' H OW TO FRF PARE AN ENGINEERING 
REPORT."' both without Cost. 



Nn-rxie , - . * . . T . . . , 
Business Address 



ENGINES ft INC, Brand? n Hi inff, Rcn- 
iclnjr, jfisctrarica, Avlnil«n. Nuthat 
£ Police Radio Inuslir. 11 1 1 .• r ■ .< ■. 1 p;l l I v- . 
4 R W*«ka K Eugflliet-HnS tOilr** vejijiv- 
nlr-nl to .*t j-cjita 1 rnrisn work. All Ci:x.p*nH,pJS low. Co- 

oduciiliunal. Cntnloj; free. 

VALPARAISO TECHNICAL tWlTITUTE, P»fL ft Vfrttftt, hi 






Hunting 

’ lnq 

HUNTING & FISHING 1 



■ =J Fishi 



li * ■HH-tftlY HBfiilH Lr*mmm4 full *4 Hurt. 
!■+. IWIInp i^iii 

nV piefam, iiTnliwMt E-rnuila-i «HmI 
^■K, *Lkl*J t«U* (IN l«w Ekfhfil. Mil 
|4lH 1+ Ktbi qnd hmP — - imHni Mhi 
■I hnP will md* hw hp t*** ^Y 1 ***'*< 



SffCJJL TflUi 

liii Ik 4 * ihHR H fill 

III KifKil i Fiihiag In 

HUNTING A FISHING 

19-1 irWT*MANS IMdSIM* 
■0IT4N. MAIIMNlliifn 



Alwijra wrilr your name and full sddfteH elcjrty ulrti 
unawcrin' ■dv-erlMetVicntQ. 







Webster's Collegiate 

A Merriitm-Wekster 



(I 



The hours 
that 
book 
saves 

me! 

and the errors it prevents V* 

B uuui medi jsdrtariej, «jitat|, snd itu- 
dents rely upon Webster’s Collegiate because 
it defines all the words most commonly used. 
Based on and abridged frem Webste-r's New In- 
ternational Diction abY p &ee<md Ed i The 

Supreme Authority/ 1 and edited with the same 
careful scholarship. 1,300 pages; 1 10,000 cniric^] 
$3-50 to $6. 75 P deluding On choice of bindings 

YOU WAY HAVE tO WAIT FOR YOUR COPT 

oE Webster's Collegiate. Pii-|>rr rationing, plus ex- 
ceptionally benvy govern mervt needs h plus an unprece- 
dented pubLLc demand 1 , make It impusaihle tc supply 
uv^iyOcL? pr-OrtlplIy, "Yrnar baokaclEcr wilt do htB beat 
ii> provide- your copy with the least delay, 

G. & C. MEKRIAf* Co., Springfield % Man. 



^InrEisIry Ip nlanircrlrig ler 
mure ilruf la-man fur llw 
Job een't rt-Mit: until pinna urn 
drawn. Bui LdLBf-a H id t-iilanes, hpeelu ike i r 
jpuTBj tanka, briJ+r^H. all atari on the drufl- 
lug board, sa if a iio wonder Hint every good drtlUrrmfl 
hu4 *i flrte Jut. Yv* r mor* Ait rift munis iiJw needed NOW, Tb* 
imy if good fiT>d Ihe opportunities |ar .advancement BTC4t- 

Learn at Home in Spare Time 

Rngln not* io titi-n ftp-nro hours into money. Be a dmfixni,no r 
Ihe eummtC ting link between a meebnnlC ami Art engineer. 
Enjoy tlic wonderful opportunities- tor prnriincloii Mint esi.it 
iiow, No dsperititice or fit tie tin talent is needed. You di‘?rt r t 
il 4 IM#tO \onvc ynur pifiRmit loin W bile leatfllifljs. f|ie apnin tiartf. 

Aureal Carl SMik AtHil Art- il 5lh 

OFiiLhmcB] Sisiid me FREE InrflpmHttDneoTftTlaf rfreeiil uiEq, 

Li ilt In i-nlijrda checked b -7 !■:■■. v. Nfl oM I gall Oh On inj- part. 

□ llfari'ln^ And Dnifin 
iar Men and IVormn 

B i rU!.t ArrduntLnR for bJffl. 

ArchltcftuHUMil Build inft 



n Autom-nitive EnSlneeHia^ 
□ HuMnw SJRfian^medt 
P Rullwuy Tre inln fi 

/VUmf. rx, . r 



□ PlWtrlCil EnAlneftFaf 
|-| Ciepel EnftlnccrinU 

U Hi(Sh ScIiOUl Course 

□ Plostln 

p Mochrinleal Rnifineerinft 
P Avlattn n pHudlQ 
U IStlE^tiUildind 
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POPULAR MECHANICS 






r WELEDNS 

TRANSFORMER GENERATORS 
WELDERS 



It shows \ ' 

you how to make : \ 

aoo Amp. Qaiiour^r' Weld*™ . A 

Tk*hoji 6Mt Wn Filer . r Urg* \ 

TnnifQliht r W#t4fn , , aEl(1ilnilli l | 
l Carbon Woldei- . , Ktictnr FE-n«ri 
I ■ * Btncti arirnier*. «. r metric Qnlli 
\ - ■ Ati'riAluro- Rcw-ndirid . . fl. lJ, 
\ 3 2 i Hu-Vu-lt Mnl^iro . LL) i nd- □r.-.o ,' 

V Li^*it Pl+nt . ,. IrttCt Elnetra- / 

1 cutcf* . tltctrlc (iv^ld y . 
\ Purhor , ■ And Mtr*y Othir s f 



(AA» ufcv 



MINNEAPOLIS B, MINNESOTA. 






A4&M €bh*j frTltTcrrffrtf Vj?] 



CITY. 



SAM E 



ARMATURE WINDING 



ELECTRIC 
OUTBOARD POWER 
TOOLS 



WIND PLANTS 



ELECT. QO-BTKE 



$uUt faom, eld dtito 
CfettestctfaftA and '7h i tt^ 



GET FUN AND PROFIT # 7 >{ohi &<**?& t 
FROM THESE PROJECTS dndnddnaUy, 

Welding — one of the most important of mechanical proc- 
esses — is covered very thoroughly in the LcJay Manual* 
which gives you all tile necessary information for making 
welding equipment of different types. It also shows you 
how to mate your own power tools* generators and motorS s 
as well as wind plants for cheap power. 



INSECT 

MOTORS ELLERS 



NO SPECIAL TOOLS or 
EXPERIENCE NEEDED 

Moat of the necea-aary materia] can 
lit; fmi nf] Etrciu ellL Earajrea, work a hops 
and old autw. nnH yi.nj fra Lit experi- 
ence as you. work out these pln-ns, 
Fr&m making the electric scooter or 
the bike pualiL-r ta u 1 •: | u i a :• l i L i'i the 
camp or cottage with power, then? is 
lots of fun for y&ur leisure houia fn 
t h is intc-realim g work. 



IT IS MOT NECESSARY 
TO SEND MONEY 

Fill in &M nsni| the coupon below 
*nd wp will send yo-u the LcJay 
Manual C.Q.D, Dip into It and 
if you ut-e rmt entirely Lin dlr-il 
nflcr ft day*. pund it back and 
your Fnnncy will be returned. If 
you prefer to save C.O.D. fees. 
Ef-nd now ; Same frimruntcv. 



ELECTRIC 

SCOOTER 



ELECTRIC 

FENCERS 



LIGHT GENERATORS * 



T-RACTOft 

LIGHTS 



LEJAY KIFC.CD 



LEJAY MFC. CO., 

4 7 LtJiy Btijlidifng. M i pt pj Dot-ii 3, Mi mi, 
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When the lights go on again in Grigoriopol 



Three short years ago Grigoriopol was a thriving 
city of the Russian Ukraine. Today it is a scene of 
desolation * * * victim of ravaging Hitlerite hordes, 

But some day— soon we hope — lights will go on 
again in Grigoriopol, and in other Allied cities now 
under the Naii heel 

When th at time comes * a * to a n ew idea 

in modern warfare . „ . emergency electric potvet 
&?ill he available to revitalize industries in war 
tom chtes — immediately after they are retaken 
from the enemy . 

This new idea— a self-contained power-train— 
has now been made a reality by the engineering 
brains and skill of Westinghouse. 

Ten of these power-trains are now being built 
by Wcstinghouse for use by the United Nations 
« , * each a complete 5GG0 kw power house on 
wheels, big enough to serve a community of 15,000+ 

Each powertrain consists of 8 cars. Ingeniously 
assembled in these cars are: a 5QQQ kw steam 



turbo-generator, boilers* power stokers^ boiler feed 
pumps, air-cooled condensers, auxiliary Diesel 
engine, living quarters for the crew— even con- 
veyer equipment for handling coal which will bo 
mined locally for fuel. 

Because cooling water is not always available, 
air-cooled condensers are used to recover, as water, 
a high percentage of the exhaust steam from the 
turbine. 

From switchgear to turbo-genera tor* each 
POWER-TRAIN is a complete 5000 kw mobile power 
house* ready to go to work at a few hours 1 notice 
■ * + in subzero cold or tropical heat of the desert. 

And remember — the same Westinghouse engi- 
neering brains and skill that developed the power- 
train will be available, after Victory* to create 
and build better products for you. 

Wcstinghouse Electric k Manufacturing Com* 
pany s Pittsburgh, Pennsylvania. 

Tune in John Charles Thomas r 
A 7 &C. Sundays, 2 :3Q p.m<, £^.T. 



"Westinrfiouse 

FW*rJl 2$ Crir*i CjT 
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SURPRISE WEAPONS WAR 




B y Wayne Wh ittaker 

a JERRY'S up to something! 11 

** The Flying Fortresses that 
darken the sky over Regensburg 
move closer together. Hurtling 
into their midst come gray hulk 
about the size of oranges fired 
from a twin-engined Nazi fighter 
well out of the range of the bomb- 
ers’ powerful machine guns. 

For the first 200 yards these 
mysterious shells trail smoke and 
appear to gain momentum* Then 
ibey explode twice as big as flak. 
Other strange objects beneath the 
Fortresses burst into Incendiary 
silver stars, and falling from high- 
flying fighters are deadly missiles 
exploding in gray puffs, 

“Jerry's up to something!” 

- This time the words, are irs Rus- 
sian on the battlefields east of 
Zhitomir. Across the laud speeds 
an armored object the size of a 
motorcycle sidecar. In its nose are 
150 pounds of TNT. 

“Jerry’s up to something!” 

The -same words, but the scene 
is the deck of a destroyer in mid- 
Atlantic. Some I king is moving 
through the water toward the ves- 
sel as if drawn by o magnet. A 




The orrflw qf top poiril* to ihe 75-miilirtieler gun in non qf 
"Milehell" bember— »hfr target* vvteport aver mounled in air* 
plane. Be taw, the shell ft hurl* into ontmy ships and ptan*! 
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Srx^bcurttacf rocket pro fit ran cap lured fr&m Neiii mlrigye U. 5. traopi 



moment later there is a terrific explosion 
and another secret weapon has made its 
first appearance in the war. 

But don’t get the idea that all the surprise 
weapons are German* as Axis propaganda 
would have you believe. New weapons that 
are effective, particularly Allied weapons, 
arc usually introduced in combat and not 
over the radio. 

An example of this was the recent pre- 
cision bombing of Berlin on a cloudy night 
It's anybody's guess how the iLA.F, Lan- 
casters did it, but it would have been pos- 
sible with an electric automatic pilot that 
could direct a plane within 40 to 60 feet of 
a predetermined bombing point hundreds 



of miles away, Such a pi- 
lot might be the answer. 
Whatever the means, the 
result was one of the big- 
gest surprise attacks of 
the war. 

There have been secret 
weapons ever since man 
first tied a stone on a stick 
and whacked his fist- 
fighting enemy over the 
head, They are the dream 
of every commander , and 
World War II has pro- 
duced more surprise 
weapons of the air, land 
and sea than any conflict 
in history. Some of the 
surprise weapons were 
more of a surprise to the 
civilians than to military 
brains of the belligerents. 
Allied experts, such as Oliver Stewart p 
the British aviation authority* put Rad&r 
at the top of the list of secret weapons hav- 
ing the greatest effect on overall strategy. 
Following in close order are power-oper- 
ated gun turrets, antitank weapons* rocket 
weapons* energised rings on bombers to 
combat German magnetic mines, and en- 
gine developments such as the two-stage 
supercharger that carry aerial warfare to 
dizzy heights. 

Some of the most effective surprise 'weap- 
ons — ihe million- candlepower searchlights 
used on Allied bombers to hunt subs at 
night — the combat formation used by Lib- 
erators and Flying Fortresses to eonccn- 




Cuioway {Jawing of a German 
ifibmnrino iWwi how thft U- 

t&dti plant mines front ^Kattad 
eh Dunbar 5 to horaii AH led ship* 



Newest Allied secret weapon 
just made public by the AAF 
and the H A F is a jet propul- 
sion fighter plane— not to he 
confused with rocket pro- 
pulsion. Hundreds of suc- 
cessful flights have been 
made with the propellerless 
craft at enormous speed and 
great altitude. First flight in 
the jet plane* which has a 
special engine developed by 
Brjljbh Group Caph Frank 
was made In May, 
1941, Twin-engined models 
built by Bell Aircraft were 
flown in the U. S. Oct. 1* 1D41. 
British newspapers estimat- 
ed the speed of this “queer 
looking, weird sounding 11 " 
plane at 500 to 600 m.p.hi and 
said it passed a Spitfire like 
a “racehorse passing a hack” 
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Th'i 1 r OOD-fifiurid bomb 11 a pygmy betide ihn RAF. 4-Ion blockbusters 



irate their fire — are the 
least sensational. On the 
other hand, rocket bombs, 
a development in the 
realm of Buck Rogers, 
have still to prove their 
worth in aerial warfare. 

Lack of recoil, target 
penetration, and range 
arc prime factors which 
for years have spurred on 
inventors in their efforts 
to harness rockets. With 
rocket bombs, the Ger- 
mans claim they are the 
first to develop an effec- 
tive rocket weapon. It is 
a matter of record that 
rockets were first 
launched in this war from 
tubes under the wings of 
Russian Stormovik 
planes. The Germans 
learned about these rock- 
et projectiles the hard way, for the targets 
were Nazi tanks. The principal difference 
between the Russian rockets fired at 
ground targets and the Nazi anti-bomber 
rockets is that the former are fired by con- 
tact fuses and Lhe latter by time fuses. 
When a shell bursts 20 or 30 yards from a 
plane, it may destroy it* depending on 
where the fragments strike 

The Germans boast that they sank the 
Italian battleship Roma with a “flying 
bomb" carried on the wings of a rocket- 
assisted glider directed by remote control. 
The glider is ss id to be guided by the bom- 
bardier in a “parent plane." This winged 
torpedo, first described by Prime Minister 



Winston Churchill, may burn powder in its 
rocket motors or one of the fuels with 
which German rocket engineers have been 
experimenting for years. Range, opera- 
tional detail, and effectiveness are matters 
of speculation, but experts agree such a 
weapon exists. 

The Nazis have also allowed to “leak* 3 
out through neutral sources the existence 
of giant rocket guns set up along the coast 
of France to shell London, This “Goebbels 3 
Delight" is said to have a barrel 100 feet 
long and a range of 125 miles. The projec- 
tile, fitted with small wings, steering gear 
and propulsion apparatus would travel 
through the stratosphere. Londoners, who 



A («crtt kept Three ytari wa» Ihii 50-fool electric ring on tin R. A. F. bomber, u$ad 1c txplede msgrtelit mines 
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Ond of Our Own ball secrels wei 

the JJ baTookn ( w tht fwo« mo n rock? 

tl flUfl thol hat stopped tonic at- 
lacks with iti armar-pi*rcmfj prd- 
jecHl-p. Hare it 11 ready tor action 
in a well camouflaged position 



U. 3. Signal Dftrjii photo 



propulsion in the takeoff or 
for acceleration in combat. 

Other rocket weapons are 
the German six-barreled 
“nebelwerfer,” or fog 
thrower (B ritLsh soldiers 
call it i he “screaming ttiee- 
mie”), and the famous 
American bazooka. The latter, which 
launches a rocket projectile from a hollow 
tube, has proved its worth as a tank buster. 
The fust Nazis to encounter the bazooka 
in Africa mistook its fire for a 155 -mm. gun. 

While the Russians and Germans appear 
to lead in the development of rocket weap- 
ons, it can be told that American and Brit- 
ish engineers have devoted exhaustive re- 
search in tins field. Most rocket weapons, 
however, ore better adapted to defensive 
strategy, and Allied ingenu- 
ity has been bent on offen- 
sive weapons such as the 
M-7 tank destroyer* the 
super Flying Fortress 
known as the B-29, torpedo 
planes, incendiary bullets 
that explode self-sealing 
gasoline tanks on aircraft, 
rifled mortars, rifle grenade 
thrower which hurls a 
grenade a distance between 
those covered by the hand 
grenade and mortar shell* 
parachute bombs that can 
be safely dropped by a low- 
flying plane, machine guns 
with increased fire power, 
ricochet and time shells, 
bomb sights* and such high- 
ly technical developments 
as the Sperry automatic gun 
sight. 

The Sperry gun sight, 
which takes the guesswork 
out of aerial marksmanship, 
is credited with helping 
knock down 541 Nazi fight- 
ers in a single month. It 

Yqnbu examine a German 32-cm. 
incendiary racket captured in 
Sicily. It k fifed directly from crate 



believe guns of this type actually have 
been set up, are not alarmed, for experi- 
ments have shown that the barrel would 
stand no more than 30 shots. Also* the flash 
of detonation would light up an entire 
countryside and be quickly spotted by re- 
connaissance planes* 

Another Nazi propaganda favorite is a 
new type of bomber which is said to have 
rocket propulsion. Engineers say that if 
such a bomber exists* it probably uses jet 
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Moj. Gen. L^vin H. C*mpVflHJr„ Army Ord- 
nance 1 chief, inspects Jap grenade Eh rower 

Nazi rocket bombs (icfl) ore guided by ra- 
dio fl-am pFanpi to hit ship & (lower righr) 

calculates the amount gf “lead” on a target, the effect of gravity 
and the wind< points the guns and tells the gunner the precise 
moment to open fire. So far as is known, the Axis has nothing 
trait even api^oachei this gun sight. 

,The Army recently announced another effective gun director. 
This one is ^sed with antiaircraft guns, and it not only directs 
pie angle of /fire, bpt sets fuses so the shells will explode in the 
path of an ^fnemy plane. 

I Since the* beginning of the war, the enemy has shown consid- 
erable ingenuity in developing deadly torpedoes. The Bussing 
\ recently reported ^he Nazis are using a land torpedo operated by 
^Eitpiote contrrd.- lU resembles. a small tank, is about the size of a 
— moFordytle-fiideqar, andT^s^ redjjf cable at the rear leading 

Th* m- 7 tank dartraya^ ^hflckio^n operator. ’Thtewpaaaitpx direBSfthe -torpedo and explodes 

it electrically.' 1 " Th^Btisslans have ’found -the. best™ defense jsr to 
cut the cable, - ^ h ’"~% 

For some time, the Germans have been intent on producing a 
surprise weapon that would destroy Allied naval ’supremacy. 
When the submarine, holdover threat from World War I, proved 
ineffective in stopping convoys, the Nazis tried magnetic torpe- 
does and mines. The British 
nullified, the mines with the 
“Wedding Ring Wimpy, ” an en- 

fGanliriLPrd To pii gjc 1 50-) 



with 105-mm. howitrur 

<md . 50 - c □ 1 1 b e i gun, 
proved lo b<? Oft® of 
our bett war iurprim 
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Winter Mask for Pol^eman 



K Has Handy Buttoned Flaps 

i\ „ _/ s. /. 



a 



plane engine from —20 degrees (f\) to 
starting temperature in 30 minutes. Used 
in conjunction with a standard engine cov- 
er, it pours a blast of warm air directly 
onto the motor* It produces 90 r 00€ B,T,U. 
of heat per hour and utilizes 92 percent of 
all the heat units in the burning gasoline 
it uses for fuel, operating continuously for 
about five hours on a three -gallon tank of 
fuel. Though designed especially to pre- 
heat warplane engines, the heater has ap- 
plications to such heavy-duty equipment 
as snow scrapers, plows, tractors, shovels 
and similar winter machinery on highways, 
farms and construction work, where it may 
speed up cold weather operations. 



Sparks Simulate Racing Horses 
On Chemical Paper Game 

Chemically treated paper “race courses" 
provide a novel and amusing horse racing 
game. The sheets of paper are treated so 
that trains of sparks creep across the sur- 
face, at un^^al .^pog^^whe^ a lighted 



* \ Masks that protect the faces of sailors 
from icy gales at sea may set the style for 
traffic officers after the war. The masks, 
made of water-repellent material* guard 
^ against frostbite and shed rain' and snow. 
^ * i \ . , Buttoned flaps permit the wearer to eat or 
* ^ smoke. As the material for the masks is 
on priority to the Navy, civilians will have 
to wait until the war is over before it is 
available. _ ^ 

"Suitcase” Preheater for Plane 
Helps Start Cold Engines 

Weighing only 3S pounds, and fitted with 
a handle grip that enables a man to carry 
it Like a suitcase, a new model engine pre- 
heater warmed a 2,000 -horsepower air- 




cigaret is placed at the beginning 
of the “course." The trail of sparks 
leads from a "starting line T> across 
the length of the sheet, and haz- 
ards are built in by making some 
of the chemical lines loop and 
twist* while the others lead 
straight to the “finish line.'* The 
sheets vary, so that it is impossi- 
ble to predict in advance winch of 
the spark-like "horses 1 ' will win. 



([Hot water bottlesj ice bags and 
other articles can be made from 
flexible plastics that are resistant 
to oils, soap and water. 
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PT Boat Disguised as Zebra Confuses the Enemy 





All dressed up in her kefora stripes or 
^convict suit, 11 the Navyls mighty midget, 
the patrol torpedo boat, is as hard to hit as 
she is hard-hitting. The ^w^style of cam- 



Folding 'Para -Bicycle' 
Dropped in Container 

Included in the equipment of 
paratroopers training in the Brit- 
ish Isles are folding motor scoot- 
ers, which are dropped with the 
sky soldiers in parachute contain- 
ers. The collapsible speedsters can 
readily be lifted by one man, yet 
they have a speed of about 45 miles 
an hour and are sturdy enough to 
support the soldier and his equips 
ment for a jouncing ride over 
rough terrain. The manner in 
which such fast, small -sized vehi- 
cles contribute to the mobility df 
paratroop invaders may be readily 
appreciated, 

Synthetic Shellac for Metal 
Is Resistant to Water 

Pinch-hitting for natural shel- 
lac, a synthetic product called 
“Zinl&c” is said to surpass it in 
some properties. It will adhere to 
metal as well as wood, and is re- 
sistant to water. The new shellac, 
developed in the, Axtliuj D. Little 
Laboratories^ Cam bridge, M ass,, is 
made - 7i T om domestic materials. 
Normally, natural shellac, the 
hardened secretion of an insect, is 
imported from India, ^ 



ouflage painting makes the outlines of the 
craft indistinct, especially at night, when 
the PT ? s often operate, and when the craft 

is churning up spray at high speed. J 
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IT WAS an odd cargo the C-47 
* troop transport was releasing 
over the tropics! island. The men 
leaving the plane by parachute 
were meteorologists* not para- 
troopers, and the boxes being 
dropped by cargo chutes held 
anemometers and precipitation 
gages instead of ammunition. 

Quite possibly on the same day 
that this equatorial weather sta- 
tion went into operation another 
was being set up thousands of 
miles away in the Arctic where 
the ground is perpetually frozen 
and where dank fog and snow 
make up the usual weather. The 
Weather Service of the Army*s 
Air Forces operates all over the 
world. 

Few kinds of military informa- 
tion are kept as secret as are 
weather reports in war zones* and 
few kinds of information are as 
“perishable," To be of greatest 
value the report from a distant 
station should be not more than 
an hour old. Weather informa- 
tion 13 hours old is practically 
ancient history. Only urgent iac- 



Through the ttlfricope o meleoTologkt ruadi wind dlruttiort 
Indicator on mountain top 10 miEei away. field w P brulh-irag. 
the 9 now from a bomber before takeoff f ram a northern field 
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Velocity of drifting clouds is 
rftimak^d by wn+ching move- 
menr across wire grid squares 

tical orders that might 
decide the outcome of a 
battle already under way 
enjoy pr iority over 
weather messages. 

Why all this military 
emphasis on weather? 
Because weather is a 
prime factor that must 
be considered in plan- 
ning almost any kind of 
military operation. A 
(light of bombers may be 
unable to return to its 
base if it encounters un- 
expected headwinds. 
Warships can hardly 
make a surprise i^aid if 
they enter enemy waters 
in dear weather. It’s the 
weather ■man who tells 
the bomber pilots when 
they can expect tail 
winds and who tells the 
admiral where to find 
clouds and mist that will 
hide his movements from 
the enemy. 

It was no accident that 
Doolittle’s flyers had 
good bombing weather 
over their targets when 
they raided Japan. Nor 
was it simply luck that 
stormy weather protect- 
ed our original landings 
on Guadalcanal. Most 
such operations are 
timed to coincide with 
the kind of weather 
needed. The Yanks took 
advantage of anticipated 



, 5, Army Air Forces 

Releasing radiosonde be Moan which will Iranstnit w calker data by radio 
in box until bo floor bunt! and mttrom*nf descend* by parachute. Bittaw, 
barrage balloon carries anemometer to radio report! of wind speed* aloft 
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Adjusting the liny tndie 

IrQttlmitlrr &f radio i cm tin 

batlocn; at Juft rs port 
of acrio I wonlhe-r station. 
RcfoWn sending up cap- 
tive hullnan la calibratin' 
wenther instruments 



log when they landed on 
Attu T and the Japs used 
similar fog protection, when 
they sneaked away from 
Kiska. 

When the Germans want- 
ed to move two battleships 
to safety along the French 
coast they waited until the 
weather was perfect for the 
move. In this case the '‘per- 
fect 1 ’ conditions consisted of 
fog and low clouds, accom- 
panied by rain squalls and 
a low Icing level. Under these conditions 
British surface and air craft were unable 



/ 



■- 




to stop the get-away. 

The officer in charge of a major forecast 
center is apt to get requests for half a 
dozen different kinds of weather during 
the same day. A bombardment squadron 
may want to know the dale of the first 
afternoon when there will be good cloud 
cover all the way to a target area, or the 
request may be for a moonless night with 
no clouds at alL An armored force gen- 
eral may want to know how long the pres- 
ent dry weather will continue, and an in- 
fantry commander may ask lor a long 
range forecast so that he can make his 
plans. The staff that is laying oul a sched- 
ule for an amphibious lauding wants to 
know tike earliest date at which a low 
hanging fog and practically no surf can 
be expected along a certain coast. 
Weather, favorable or unfavorable, can 
1 make such a difference in the outcome of 
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an operation that prac- 
tically every major move 
made by either side in 
this war has been tied in 
with weather forecasts. 
Weather usually fights 
on the side of the attack- 
er. He decides on the 
time and place* exploit- 
ing the weather condi- 
tions, while the defender 
is forced into the fight. 

Mistakes in forecasting 
weather are apt to have 
disastrous results. The 
Jap weather men lost 
their side a fleet of ships 
and thousands of men by 
making one bad guess. 
The Japs had a big Con- 
voy ready to move across 
the Bismarck Sea and 
they held the ships in 
port until a storm came 
along that seemed to be 
moving in the desired di^ 
rection. Then the ships 
started out under the 
protection of the clouds. 
Unexpectedly, the storm 
veered off the course, 
leaving the ships exposed 
in the sunlight. Our 
bomber pilots located 
them and wiped out the 
entire fleet. 

It was a weather freak,, 
undetected by Allied 
forecasters in time to 




IJ. B. NZkX .ptiaLo- 

Wind direction vane and anernometer at Naval sJarton retard milameilicaVly. 
Bela reorder of tempera Iufa-j pressure, humidity and wind velocity 




change the schedule, that 
saved Rommel and his 
A Iriks Karps from what 
appeared to be certain 
doom several months be- 
fore they were finally run 
out of Africa, General 
Montgomery had started 
an encircling movement 
intended to capture the 
whole German force and 
then, just as he was about 
to spring the trap* heavy 
rains began. It poured for 
46 hours and stalled the 
British tanks on their 
tracks. This delay gave 
Rommel time to flee to- 
ward Tunisia. 

The crack forecasters of 
the A.A.F, Weather Serv- 
ice make few boasts about 
their ability but it is be- 
coming more and more 
( Continued to page 1 56 ) 
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Lip "Mike” for Tankmen 
Baffles Mechanical Noise 
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Co. t sustains axial radial conical, or torque 
loads. Postwar uses are predicted in auto- 
mobiles, tractors, farm machinery, wash- 
ing machines, printing and textile machin- 
ery, and many other mechanized devices. 



Designed to be worn on the upper lip by 
men In tanks, and elsewhere in military 
installations where the user must have his 
hands free, is a tiny lip microphone which 
fits readily under gas masks and dust res- 
pirators, and eliminates most outside noises 
to give clear reproduction of the voice. It 
is produced under _£i£naI„Corps supervi- 
sion. To increase clearness, the microphone 
is provided with shields in front anti back 
to act as buffers against puffs of air from 
the mouth that otherwise might cause un- 
intelligible sounds. Outside noises, enter- 
ing at both the front and rear of the dia- 
phragm in equal volume* cantt 1 each other 
out, while speech enters the opening near- 
est the mouth with greater intensity than 
on the opposite side. ^ 

Non-Vibrating Mounts for Guns 
Pave Way for Postwar Uses 

Vibration — the nightmare of mechanized 
warfare^-has been reduced to a minimum 
with methods which win be carried over 
info postwar manufacture. One method, 
called SilentbloCj eliminates the bonding 
process of holding rubber to metal by forc- 
ing the rubber between two pieces of steel. 
When guns are firing* or any other disrupt- 
ing process is taking place, Ike rubber 
strives to regain its original shape. The 
pressure caused in this manner assures a 
lifetime “bonding.” Silenlbloc* developed, 
by engineers of the General Tire Rubber / 

'2^ v £*• 



Mosquito Bomb” in Greenhouse 
Destroys Aphids on Plants 

Chemical “bombs,” used by the Army to 
kill mosquitoes and other insects near tents 
and barracks, will be useful for destroying 
aphids in greenhouses after the war, ac- 
cording to the TJ. 8, Department of Agri- 
culture^ Nicotine, which is deadly lor 
aphids and other pests, dissolves in the 
freon used in the “mosquito bombs.” With 
I he freon as a carrier^ only half the usual 
amount of nicotine is required. 

. 7 HI/ 

"Pocketbook” Carriage for Baby 
Is Canvas Strip With Handles 

By converting a jiubstituie wood basket 
into a substitute baby buggy, one Chicago 
family solved the baby carriage shortage. 
The new buggy is a strip of canvas, three 
feet by two, which when looped over and 
hold by h audios forms a basket. A pillow 
is placed in the “pocket-book” carriage, just 
as in an ordinary baby buggy. The canvas 
basket was originally designed as a sub- 
stitute for copper baskets used to carry 

vunrtd to 
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"Invasion Radio” Heard Through City’s Noise 




Mdbilft radio unit of Signal 
Corps uwd in cvtf test t* 
stgdy intcrf*r*»t* of *t«»l 
liuildingt and Irollof wiroi. 
BiloWr control board of unit 



How high-powered mobile 
radio stations will stand up 
when invasion armies enter 
big, congested European cities 
was the subject of a lest re- 
cently in Chicago's downtown 
shopping district. The test was 
to determine how the operat- 
ing efficiency of mobile re- 
ceivers and transmitters 
would be affected by the 
electrical shielding effect of 
steel buildings, overhead trol- 
ley wires, and electric railway 
lines. While two of the Signal 
Corps' SCE-299 mobile radio transmitters 
were set up in operating conditions, anoth- 
er set was maintained inside a department 
store, and communication was carried on 
among all three units, with engineers of 
the Hallicrafters Company* which manu- 
factures the units, as instructors. While the 



noise level created by street traffic was of 
high intensity* signals between the units 
were powerful enough to override the noise 
and provide uninterrupted communication. 
Spectators were especially interested in the 
future possibility of two-way radio com- 
munication between autos and homes. 



Hot Auto Radiator 
Warms Barracks 

One group of soldiers 
solved the problem of 
keeping their quarters 
comfortably warm by 
hooking up a hot-air cir- 
culating system out of 
materials at hand r They 
connected a thick section 
of automobile radiator in- 
to the upper hot water 
circuit of an automatic 
water heater, with a fan 
placed behind the radia- 
tor to blow air through it. 
The result; warm air in 
circulation whenever the 
fan is turned on. 



®Ey clashes usually do 
not turn gray with age* 
according to the Better 
Vision Institute. 
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HEAVYWEIGHT 




7? ft 7 



SLUGGERS GUARD 




Wifh the Nazi Navy balMed up and the 
Japanese preoccupieid with defease of 
■heir beleaguered idands in mld-Putif- 
k f our shores ara relatively ieCun?, 
N^v*rJhfl|*$i there is no sFatkcrung of 
Eho alert coastal de Femes, as these 
gunners d e mo n s Fr*il p in night and duy 
drills. At upper left, a 16- inch *hell 
slides into -I he breeds of a big coast 
gun as a no I her on 1 Kcr hoist moves into 
position for reloading. At left center, 
soldic-rs yr On Ihn cf^ul>E«^ approach a 
cm-no ufloged 14- inch epciit defense gun 
through a simulated gas attack, the 
projectile* in foreground weigh 1.-400 
pounds, with a 400- pound pander 
charge IhnF ipnds a shell ever 30 mil<f* 



The loader above rams □ scinch sholl 
SnFa breech: behind [i -will go the pro- 
pelling charge of powder. Left, 16- 
inch railway gun with one shell landed, 
another an. heist, third qti carrier below 
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The 14- inch mortar a (above) which top- 
ple men F the big caast gum A are uied for 
ihorl-ta^S? firing at enemy ship* gif 
^horc, A baSNiry uf six metiers i* lo- 
cated dost? togisFher in ti well protected 
poshlion, with a crew of about 2fr men 
Fg each mortar. AF upper right, range 
frradnr gn a 14- inch dlwap pea ring coast 
differ sir: gun a I Fart MCjcAiFIiuT, Califr 
Official U. 3. Arraj 1 



The siK-Fnch coast gun above wot converted from 
a Navy destroyer, If is primarily for firing pr 
sbiptr alhsr caliber guns nearby Pro ready for 
any attack. Below, hoisting 1 A inch high ex plo- 
sive ammunition #gr one of the giant railway guns 






OUR COASTS 
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"Guadalcanal in Mississippi” Toughens Yanks 




Learning trick & of combat ianr main-tn- 
nnn« r airCrafl mechanics (right) repair 
plant? conceal ad by camouflage in woo di. 
Below, simulating battle condihient, lrt>p 
trunki form rriped at cut "Wu anted base" 



Isolated in the pine woods of Mississippi* 
where a tree limb is an engine hoist, and 
a hip pocket a tool kit* aircraft mechanics 
students are learning the hard, tough facts 
of combat maintenance and repair. Every 
graduate of the Army Air Forres grain ing 



C LX.ni, m a im.^s G ulfp o r t (Mis s. ) 
FiekLsuends his last five days of 
training in a mile-long area nick- 
named ^Guadalcanal^ by the first 
students to struggle with its ob- 
stacks. Training here teaches the 
air mechanics what to expect at 
advanced air bases in combat, for 
the men live the rugged life of a 
wilderness battle front, and still 
must function as top notch repair 
and maintenance men. Planes, 
carefully dispersed and camou- 
flaged, are worked on without 
benefit of heavy machinery, com- 
plete tool kits, and modem facilities of base 
shops. Along with the training, the held 
mechanics live in pup tents, eat from field 
kitchens, and are subject to frequent gas 
attacks, during which they don masks and 



continue with their dut ies. 



Super-Sized Aerial Freighter Resembles P-38 Fighter 



With its twin tail booms 
and twin engines* the new 
aerial truckhorse built by 
Fairchild Airplane Co r- 
porati on bears striking 
FcsembJahce to the famed 
F-3R, or Lightning, fight- 
er plane. The new freight- 
er , an all-metal craft, is 
being built to meet pres- 
ent war needs for carry^ 
ing guns, tanks, ammuni- 
tion, supplies and men to 
distant combat points. It 
is said to have a range of 
more than 3,500 miles, 
and after the war will be 
readily adaptable to 
peacetime air service. 




All-moral cargo plane uitj by Army hoi rang* af mfirt ib-an 3,500 mflvt 
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Electric Brain Directs the Fire of "AA” Guns 





- POSITION Qf _ 

£Hfl| fiiJBST- 
EhltAW PIANO'S 
RENDEZVOUS WITH 

DEATH PATH Of ENEMY 

/;- Jn PLANE 



MElOH-T 

FINDER 



■TSACKE^ 



COMPUTER 



r-7- r pif FIANCE IN - - 

r-' ^lOCMlON OF _ 
.£.--7*: ACKER AND OUN 



.-‘u ’ 






-'1 



Crowds gather l& wetth new 
M9 gtin pGinler during dem* 
Gmlratron, Computer i) lit 
fiS-rn-g round, traeletr rn rear 



MUZZLE VFIOCITY 
OF GUN 



An t \ aircraft guns are 
controlled with an elec- 
trical director that fixes 
tiie direction and angle 
of fire and sets a shell 
fuse so that it will ex- 
plode in the path of an 
enemy plane. The com- 
plicated fire problem, 
which the director solves 
by the use of electrical 
circuits, takes into con- 
sideration the height of 
the plane,, speed of tar- 
get, muzzle velocity of 
the gun, wind drift, density of the air, and 
the pull of gravity on the shell. The setup 
includes a tracker unit, operated by a crew 
that must keep the telescope crosshairs on 
the target, a height finder, the computer 
and director. The computer makes its cal- 
culations continuously during the entire 
period the target is being tracked. The 
muzzle of the gun swings automatically to 
the correct position. The electrical director 
compensates for human errors, for there is 
a natural tendency for observers to per- 
mit the target to stray from the cross-hairs. 
Tire attempt at a quick recovery might be 
interpreted as a change in the speed of the 
target. The director ignores momentary 



DENSITY OF 

WIND DIRECT 1 QN^^S^> AlIL 
AND VELOCITY 1/ 



TRACKER FOLLOWS 
fUGHT Of .plane 
CONTINUOUSLY 



II. .11 
fOUCL O? 
Gravity 



fluctuations and considers only the smooth 
rate reported over a period of several sec-* 
ends. Developed in the laboratories of the 
Bel] Telephone Company^ the director had 
its inception in the dream of a laboratory 
technician. Dr. Davi d B. Parkin son- He 
dreamed KcTwas operating a deadly lmti- 
aircraft gun equipped with an electrical 
device similar to one on which he had been 
working. But before the dream became 
reality* some 5,000 detailed drawings and 
1,100 specifications were prepared for the 
instrument's 3 f 30Q parts. Although only re- 
cently made public, the first test model was 
delivered to the Army one week before 
Pearl Harbor. 



\ 



MARCH, 1944 



17 




T^ VER since 1775 when cannon 
^ J hauled overland on wooden 
sleds helped defend Massachu- 
setts Buy, the axes of lumbermen 
have swung behind every Amer- 
ican battle — land or sea. Today, 
for every man in the armed 
forces* five trees have gone to war. 
To meet these increased timber 
demands, a blitzkrieg has been 
loosed in the woods. 

Mechanized logging, this out- 
growth of World War II, has 
brought the curtain down on the 
old-style logger. Instead, bright- 
eyed youngsters with a mechan- 
ical flair are the ones who now 
are feeding the screeching gang- 
saws. These lads may not know 
the fine points of handling an ox* 
team hut they kllOW the controls 
of a Diesel-powered tractor and 
they know how to use motor- 
powered saws which keep ribbons 
of fresh shavings spouting from 
the slot at the base of a tree. 
They're our own woods Panzers, 
1944 style. 

Back in the old days felling a 
giant Douglas Fir was a major 
campaign. The job took a two- 
or four- man crew anywhere from 
12 to 20 hours. Tree felling 1944- 



rt tflkci more then a 
rfvc’-r to if op timber 
mowing 

lead &f Dcgglof fir 



E®l?w, leader iwii 

dowrv h uv y lunrfi 
pkit up p giant I 
f&r loading flat I 
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style is easier, Bzzzzzt! 
In less than an hour, 
once the outfit lias been 
set up, this two-day job 
is completed. What's 
more* it saws the stump 
from two to three feet 
closer to the ground 
whore it is the thickest 
and counts the most. 

To haul out timber in 
long lengths, tractors 
now slip into gear where 
ox -teams puffed short 
years ago. Equipped 
with crawls r trailers 
and a massive steel arch, 
these hauling outfits lift 
the forward end of the 
log and skid it up to the 
storage or loading area. 
Water doesn't stop them. 
Neither does mud. In 
fact these two obstacles 
make hauling easier. If 
small trees up to six 
inches in diameter stand 
in the way, these smoke - 
spouting behemoths just 
plow on through them. 
They don’t need roads. 
They make them as they 

Cutting timber at an 
unprecedented rate, the 
lumbermen are inter- 
ested in planting timber 




Lofty p*+th of "high-topper" vihmt^i 2D ftel each way fit fop of frefl 
pluttiffi^ti earthward. Bfrleiy, heavy toulltfOior htruling ouf o 1-arge sawlog 
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Spar Im a richer* cablv for moving logs? below,, bulldezer cleofing road 



as well. The high-handed 
woods baron whose motto 
was “cut out and get out" 
is now a thing of the past. 
Instead, progressive far- 
thinking timber corpora- 
tions protect their wood- 
land investment by a se- 
lecti ve-loggtng program 
which yields continuous 
profits and permits trees 
to be harvested just like 
any other crop. 

On lands which are 
burned over or timbered 
off fe the damage is already 
done. In such areas, 
where the seed- trees to 
Start natural regeneration 
of the forest arc gone, 
whole forests are planted. 
Right now same trained 
forester may be bedding 
in earth a tender seedling 
which may build a home 
for your grandchildren in 
1999. 

In a clearing overlook- 
ing the Nisqually River in 
Washington is a typical 
“tree factory" where the 
Forest Industry Nursery 
owned and operated by 
loggers and lumbermen of 
the Douglas Fir region 
turns out seedlings for 
planting on tens of Ihou- 
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Dau bl^bmfekd "gtun r" to or qqi into 

soil to iiilf wrrdi before planling se^dlrrtgt, 
Rl^bt, skidding logs help moke a smooth road 



Equipped with chemical bank-pack tank*, Iwo 
youn[| farsilars "hit the- l rail" to lnvoth%fl1e 
trace of They itap iprcad of fire 



^mds of b re-devastated acL'Cs, Ingenious 
mechanical methods art 1 used to propagate 
tht 1 trees, l.o regulate their growth, Lind to 
Jin. them from the beds for packaging so 
that they may be re-p] anted on the site 
of some future forest. 

The nursery site was selected after some 
4 [)0 soil tests had been made. Then the 
ground was plowed and harrowed and two 
rniiifs of tiles were laid In the subsoil for 
drainage. An artesian well was bored and 
three miles of overhead pipe lines were 
hooked up for sprinkling. But the beds 
still weren’t ready for planting, 

First of all Superintendent Charlie Bey- 
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Pafj&r tr*cat*d I ft rfrlain fumigoling agent aids in vtflrifiiing nursery »i! 



nolds' “mystery weapon” went into action. 
This was the gasser* looking like a fantastic 
item of inter-planetary field artillery. It is 
pulled by a tractor and operated by men 
wearing gas masks. No wonder- — for this 
machine pumps chlornpicrin (tear gas) 
into the soil six inches beneath the surface* 
The ground is then thoroughly wetted, 
sealing in this norn water-soluble gas. As a 
result every weed and weed seed perishes. 

Next conies planting time after the soil 
has had an opportunity to air out a bit. 
Again, labor saving machines give the im- 



pression that this is a real 
tree “factory,” not just 
another nursery. 
Throughout summer and 
fall, the young trees are 
watched by hawk-eyed 
foresters who see that 
neither drought nor frost 
nor rodents nor weeds 
can hurt the growing 
trees. Insecticide sprays 
are applied through the 
overhead watering sys- 
tem. At the end of a year's 
growth the sturdy seed- 
lings, about the size of a 
pencil, are ready to be 
bundled by nimble-fin- 
gered girk and packed in 
damp moss for shipment. 
Fire has caused so much 
loss in logging areas that 
extreme precautions are 
taken to prevent it from 
starting or spreading. 
Trained fire- fighters us- 
ing motorized equipment or pack- tanks are 
ready at a moment’s notice to respond to 
the fire call. Sometimes they're even 
dropped as ' ‘paratroops 1 ' to fight fire with 
its own weapon by ‘‘backfiring” a critical 
area. Commercial timber areas, however, 
are fairly well criss-crossed with a grid of 
“fire lines” kepi clear twelve months of the 
year. These check the uncontrolled spread 
of fires caused by lightning and other nat- 
ural causes. 

Man-made fires in the tall timber are re- 
duced in number nowadays. Lumbermen 
are too well aware of what 
a Jngle incompletely ex- 
tinguished match can do 
ii the way of damage r In 
many forest areas ciga- 
rettes may only be 
smoked inside a closed 
automobile. In certain 
seasons with the woods 
tindci^dry, a steel cable 
chafing where it draws 
tightly against a stump is 
all that is necessary to 
touch off a conflagration. 

This respect for fire has 
led to one of the strangest 
innovations in wartime 
logging— the Hoot Owl 
Shift which goes to work 
when most workers are 
quitting their jobs, as 
evening falls. By work- 
ing through the night 
when moisture is con- 
densing from the air the 



Biting de*p into th» tree,, this tow rnakit short w-O-rlc of once IvdiOut job 
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Mountain of lumber ready for 
shipment to v^oE war ptanH 

fire danger during the 
critical summer season 
is minimized, In past 
years logging operations 
were forbidden entirely 
during the height of 
summer heat. By work- 
ing on the Hoot Owl 
shift, production goals 
art? maintained without 
undue risk* 

Floating logs down- 
river has always been a 
favorite method of get- 
ting them to the mill for 



The old way of felling trea utod 
to fatn- a mp n twenty Iichjjs 



I hey end up in the mill 
pond where the water 
prevents deterioration of 
the wood. In past years 
log jams were a menace 
demanding risk of life and 
limb in freeing the key 
log which held up the 
groaning mass. If efforts 
to free the key log hilled, 
dynamite was called into 
play to blow up the log 
jam. Needless to say, this 
wasted wood. Last year 
50 million board feet of 
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Sharp kffilh af thl-s. gran I sow will cltI 
the big logs qukUy into pr^#r slotii 

Seedling cultivator icralchei the veil 
□ nd then tompi it firmly back in place 

'Co l*f pillar” tfeilor- JJ Ptiiticr lrpppor IJ 
of wflodii — riplntei cPcUtim? cnetbedi 



lumber swept down Idaho’s 
Clearwater River without a single 
pile -up. 

The secret — dynamite is used 
before the jam occurs. Rocks and 
other obstructions on which logs 
might "hang up” are cleared out 
of river beds. Hundreds of thou- 
sands of board feet of lumber 
have been saved for military and 
civilian purposes by this one sim- 
ple will. 1 - inspired change of tech- 
nique alone. 

Oilier economies in the woods 
may be seen on every hand. Take 
the problem of short -length tim- 
ber for example. Formerly it was 
wasted entirely Dr used to fire 
lumber sawmill boilers. Today it 
is made into laths or box shocks 
or barrel slaves for lend- lease 
shipments. Sawdust* used in spe- 
cial burners, or "hogged wood” 
put through coarse grinders is 
used as fuel instead. 

The real expert at scrap salvage 
in the woods is Bror Grondahl, 
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professor of forestry at 
the University of Wash- 
ington- He has made a 
science out of the utiliza- 
tion of miscellaneous 
waste forest trash such as 
hollow logs, butts, snags, 
crooked limbs, branches, 
and other “slash.” Using 
a portable pulp-mill wood 
room of his own inven- 
tion he. found that he 
could cut these leftovers 
into 2-foot lengths, slab 
them into E-inch widths, 
and chute them into wait- 
ing cars ready for process- 
ing. His “rig” Is mounted 
on a sled and is tractor 
drawn. Even if his oper- 
ation didn’t pay cash 
profits— which inciden- 
tally it does — it would re- 
duce the fire hazard and 
make re-seeding possible 
in logged off areas. Hun- 
dreds of forest salvage 
units similar to his orig- 
inal model are being com- 
pleted. The loggers have 
gone to war. Every thou- 
sand board feet of lumber 
which they produce saves 
the United Nations 700 
pounds of metal! 



Loggers wrlh coll ike agility making up a log raft In rn LI f pond on we?t 
coait. Below, si log! ftrfr *onv*y*d yp the mill pond chute, dreamt of 
ywatar waah off moil of the mud Grid te&munt that might dull the saws 
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Load-Straddling Carrier Can Pick Up 30 



I 79/ 

Tons 




The itroddltf-lype carrier obovci, wilh n Food capaei Py 
oMO Ions, performs heavy chore sa round the 5-e^sq- 
liiOj Calif., shipyard of Ihe Mar in ship Cnr parcHion. 
IP has been filled wilh steel guards. Pq protect Els 
i- obber lire* fcam gaihe-s and bruits *, with the r&sulp 
Phql Ihet life of iho 3iro$ has been tripled. Befqro the 
front b offer guard* and side disks were In Produced 
nearly Every lire in Ihe shrpyard had suffered deep 
go sites from contact wirh sharp sPecI pieces and the 
overage life pf a heavy-duPy tire waj only about 
thirty percent of normal expeelanty 



Huge load* itraddting Irucki built 
by the Ross Carrier Co. are do- 
ing a vartely of work in war 
indosIrFeSn picking up loads of 
10 to 30- tons, Tho carrier aP 

right *1rnddlm a giant highvV-qy 
trailer and lifts it r fully loaded, 
from its hock bed. Some of the 
largest carriers are in use in 
Hawaii loading and unloading 
20,000 -pound turgoos of pine- 
opplei. Thp Crossed member* 
Jeen between wheels of carrier 
■at right control in-and-out swing 
of lift hooks which grip lh& ob- 
ject Ip he raised. The carriers are 
commonly used in lumber yards- 
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Stereoscope X*Ray Gives Depth to Pictures 




The siereo-fluoroicop* offers thron-dimrn? ignet 
view of forearm to aid In soiling broken bone 



image produced by otic tube, 
while the other eye sees only 
the X-ray shadows produced 
by the opposite Lube. The 
eyes fuse the two views into 
a single image. To keep the 
stereoscopic angles perfect, 
the tubes vary their separa- 
tion automatically according 
tn the position of the fluoro- 
scopic screen, needing ncj 
adjustment t.o obtain perfect 
stereoscopic images. 



X-ray pictures in three dimen- 
sions arc produced with a new 
s r c r eoscopic fl uoroscop a , w h i c h 
promises to aid in locating bomb 
and shell fragments In the wound- 
ed ma n's body . Th reo- d i mens e on- 
al examination of broken bones is 
also expected to enable the sur- 
geon to set them with greater 
accuracy. Conventional fluoro- 
scopcs give shadow-images of 
parts of the body, and if the doctor 
wished a stereoscopic view, it was 
necessary to take a pair of X-ray 
p ] cl u res from slightly d if f er ent 
angles, then place the films in a 
stereoscopic viewer. Ii a physi- 
cian could view the body “in 
depth/ 1 with the position t>f the 
organ s i n pro jpe r relat io n s h i p, 
without the need of developing 
the pictures separately, his work 
would be eased. The invention of 
Leltoy J. LejshmaJi of Los An- 
geles utilises a pair nf X-ray tubes 
that operate alternately, fid times 
a second. The mechanism makes 
It possible for one eye to see the 



C an vg rtlifiMsI X - r u y p Ii d t * □ r u p h p h O V0 
Jhawi scifely pin in diild'i siam-ncb,, falls 
tC show drplh ui does stereo-ftinoi-o scope 

Ete/ffe fieCdlJc inserted frighlj by m CP n 5 
of Ihicc-dim^niianol view guides tutgfcal 
kniFa directly to sile of tke forcM-grc body 
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the message had been sent, 
the technicians were in- 
stalling the crankshaft. 

The speed and efficiency 
with which this job was 
accomplished is typical of 
the Navy's worm- wide 
maintenance service. Bat- 
tle damage may bring an 
urgent need for parts un- 
available in the area of 
action,, Ships under repair 
at Navy yards and bases 
often must be provided 
quickly with the latest 
equipment. 

Within a few hours — 
days at the most — after the 
Navy Department in 
Washington gets a call., the 
needed parts are on their 
way to South America* 
Europe, Iceland, the South 
Pacific, Australia, Alaska, 
or wherever the Navy 
might be., 

Sears Roebuck or Mont- 
gomery Ward never gave 
Seller or faster service 

Navy fighting plant! nc&d 
placement parti (left)- to at 

moKimum efficiency. Below, a 
hi uq jacket m bcEUfCi chair pre- 
pare* to repair a carrier's deck 



'T'HE Teletype in the Navy De- 
1 partment's Bureau of Ships 
clicked out a message, A yeoman 
ripped it out of the ticker and hand- 
ed it to an officer. 

The officer scanned Hand reached 
for his telephone, A few minutes 
later he was talking to Beloit, Wis. 

u Qns of our ships in a South Ameri- 
can port has a busted crankshaft/' he 
said. "We need a new one right away," 
“Can do*” came the answer r “Well 
have it on the truck in half an hour. 

And it was. The huge hunk of metal 
— 15 feet long and weighing 2,000 
pounds — was rolling down the high- 
way in 28 minutes. At another plant, 200 
miles away, the crankshaft was given a 
radiographic inspection, loaded aboard a 
plane and flown to Miami* Fla. There it 
was transferred to another Naval Ail" 
Transport plane; and a crew of techni- 
cians got aboard. Exactly 72 hours after 
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than the Navy’s own 
4 1 m a il- order* 1 no n in * Cn a nre 
service which keeps hun- 
dreds of ships and thou- 
sands of planes in tip-top 
shape to bailie the enemy. 

The Navy is organized on 
a 24 -hour basis for quick 
action day or night. Calls 
for assistance are made 
upon manufacturers, na- 
val bases, supply centers, 
naval communications, 
commercial transport of 
ill I kinds. Army and Navy 
air services and our Allies. 

Paris for damaged shins ur* 1 
planes have a very hig.. r __ 
ority in air transportation. 
Sometimes, when rush orders 
come t h rough , h i gh- ran k i ng 
Army and Navy officers, and 
even courier mail are put ulT 
planes. 

For example,, a cargo vessel 
sustained battle damage in 
European waters. When tem- 
porary repairs were made for 
her return to the United States 



Rjghlj a new engine, wrapped In Pliofilm, 
Starts by Nairy I ran apart plane far front, 
belawr Co! alma briin^t carg* I* Aleulians 
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not vet 
. it Filled 
■thdess. 



3S delivered to the 
of Aeronautics a 
requesting ur- 
livery of 48 de- 
s fuel tanks for 
hters to a South 



Comforts of home on a four- motored Coronodo — a fl piLKpges she icebox 

for rebuilding, the Diesel generator en- 
gines which had been submerged could not 
be made operative, 

iL W3thmit electric power* the only way 
,nis baby across the Atlantic is 
ugi „ said the engineer, 

7 about replacement parts?’’ asked 
tain. 

‘'Nothing on this side of the Atlantic," 



lt Well, let's cable Wash- 
ington, maybe they can 
fly us some stuff/ 3 
That is what happened. 
The Bureau of Ships as- 
sembled 4,000 pounds of 
the necessary parts and 
flew them to the Euro- 
pean port — leaving sev- 
eral high-ranking officers 
gnashing their teeth and 
consulting timetables for 
the next trans- Atlantic 
plane. 

In at least one case, the 
Navy Department - 
request for parts 
in production, Bu 
the order never 
One Saturday aftern 
there was ^ 1 !*™**-*^ 
Bureau 
dispute! 
gent del 
tachable 

Grumman "Wildcat" fighters 
Pacific destination. 

An officer took ihe dispatch to the Main- 
tenance Section where another officer tel- 
ephoned the Columbian Rope Company, 
whose design for a detachable fuel tank, 
of plastics* had just been approved, 

££ lt's not. yet in production," said the 
manufacturer. 




"Workharjft” at Navy evktti&rt is lh* Catalina, which will 



cmywharB, at any time, tar any serf of a jab 
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n Got anything on hand?” persisted the 
Navy officer. 

41 Well, there are 16 models available 
cut in the officer, “Well take 
them. And get the 32 others out as soon 
as possible.” 

The company quickly assembled a 
group of workmen and by the following 
Tuesday morning — the deadline set by 
the Navy, tile other 32 tanks were ready. 

This was only half the order. Another 
call had been made to the Grumman Air- 
craft and Engineering Corporation at 
Bcthpage, Long Island., for 192 sway 
braces to attach the tanks to the wings. 



Above, lightening bolt* of a condenser pla*e 
ship disabled by enemy action. Left, tying 
down barrel* in a Hevy tramp art plane 



Working day and night over the 
week-end, Grumman employees 
completed the order. 

The tanks and sway braces 
were flown across the United 
States to San Francisco by the 
Naval Air Transport Service, 
There they were picked up by 
Pan-American clipper and car- 
ried to Honolulu, where the 
Navy took over again and trans- 
ported them to a South Pacific 
Air Base to be fitted to the wings 
of the Grummans, The 
Navy fighter p 1 a nes 
arrived over Guadal- 
canal just in time to 
win an important air 
battle. 

Freighting vitally 
needed parts half way 
around the world Is 
routine, A fire aboard 
a submarine required 
extensive replace- 
ment of the main 
drive controls and 
power cables. Just 36 
hours after receipt of 
the first information, 
the material was on its 
way by air. It arrived 
(Continued la page 162 ) 



A Wave at Anvttittid, D.C, r 
field ebeckt woollier map 
beta re advising air crews 
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Enemy Pilots Face 13 Muzzles of B-17’s Guns 



America's Flying Fortress lives up to its 
name with 13 .50- caliber machine guns 
strategically placed to protect the mighty 
bomber from every direction. Numbers on 
the accompanying photograph show the 
gun positions. Reading from nose to tail, 
guns 1 and 2 are in the new u chin" turret; 
3 and 4 are used by the navigator and bom- 
bardier during frontal attacks; 5 and 6 are 
handled by the first engineer in the top 



turret, and can be pointed to the front, side 
or rear; 7 is manned by the first radio op- 
erator in case of attack from above; 8 and 
9 are fired by the second radio operator 
from the ball turret at fighters approaching 
from below; 10 and 11 in the waist position 
are operated by the second engineer and 
first radio operator; 12 and 13 are psed by 
the tail gunner and photographer to pro- 



tect the rear, ^ . 

177A . 3 

Stratosphere Brought to Earth Tests Aerial Ammunition 




What effect does a tem- 
- - 1 perm lire of 70 degrees 

below zero in the strat- 
^ . osphere have upon a gyro 

.. ■ ' instrument that requires 

iifcB air How? How does the 

4 Hi thin air act upon a bullet 

moving 1,800 miles an 
hour? Answers to these 
questions and scores of 
others pertaining to high 
altitude Hying are being 
answered in laboratories 
t— : that are virtually bits of 

the stratosphere brought 
to earth, A household re- 
frigerator in the United 
Air Lines 1 instrument 
shop at Cheyenne, Wyo, r has been convert-* 
od to test instruments under sub-zero con- 
ditions. A shelf of Dry Ice plunges tem- 
peratures to 35 or 90 degrees below zero 
Fahrenheit* A vacuum pump and extra 
electric motor provide the thin air of the 
substratosphere. At thcJR.emington Arms, 
Research Laboratory, Bridgeport, Conr^ 
ammunition is frozen for firing tests. 
Studies are made on how stratospheric 
conditions affect velocity, striking power, 
trajectory, and the ignition of powder. 
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'Chin’ Turret for B-17 
Protects Bombardier 



Two .50-ealiber machine guns 
are in stifled in a w chin pl turret to 
protect the bombardier in the lat- 
est model Flying Fortress, the 
B-17G , The new turret is bdow 
the - bomber's transparent plastic 
nose. It is power-operated and re- 
motely eon trolled. With its thir- 
teen .50- caliber machine guns, the 
predecessor to the latest 
model, was regarded as the world's 
deadliest bomber. The additional 
armament, protecting the bom- 
bardier's vulnerable position* will 
add to its invincibility. r 

, 

Pewer-operatad "chin '’ 1 lurraf tuit he* 

Iflw bombnr't "gntnli^vM" 9n H*W 
medal of Flying Forlren houui Iwo 
mochfni funt la r«p«l hecd-on bHnd 

"Landing Mats” Foil Burglar When Placed Over Windpw 7 " v 

One of the postwar produces de- >ig ; ^ 
rived from wartime innovations 1 c - i 



■ift 



rived from wartime innovations 
will be a steel mesh anti- burglar 
window guard. It is of the same 
mesh design now used for portable 
landing mats at airfields in ad-^v. ^ 
vanced war zones- The window \Y 



j-iS 1 * 



guards, like the mats, are diamond 
patterned with horizontal bars 
running through the design which 
is about one inch in depth, A bur- 
glar would have to cut bar after 
bar in minute sections to break 
through. Aside from its utility, the 
mesh gives a pleasing appearance 
in comparison with the prison t ype 
of window bar. 



M 



V 



1 



St**! window guard, similar in 

d«iign la ^lerTablti landtag mat, Hai 
critv-croii of bon not easily cut 
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3 on the 
in a de- 
yy a Cali* 
A circu- 
panel fits 
horn ring 



Auto Gages in Center of Steering Wheel Can Be Read at a Glance 



Automobile inst" 
men Is are mounted in 



compact gro 
steering 1 
sign prop 
forma motoi 
lar instrument 
inside the usual 
without interfering with 
steering movements. The 
panel contains the speed- 
r* fuel gage, oil 
engine thermome- 
ter, and ammeter. 



fits 

ring 
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i n stall in g conncn 

in Mustang p f wing. SsIpw, 

E«nt of ail ilkk tfails a Jap de- 
hit by MilchfrlE'f b&rnb 



r F v HERE was a gleam m the gun- 
I- tier's eye as the Mitchell 
bomber leveled o(T and five par- 
cels of TNT were dispatched, air 
mail special delivery, straight into 
I he vitals of the Jap destroyer* 

The crew of Nipponese never 
knew what hit them, Tokyo's 
Navy Intelligence office can read 
all about it now . , , the surprise 
package from Undo Sam was 
75- millimeter gun on wings, rhe 
biggest member of our growing 
family nf living cannoneers. 

In World War I the “75” was 
I he famous held gun of the 
French. Today a light weight 
version has been adapted for 
war in the sky, and already it 
has become legendary. The 
story is around that in target 
practice before it went to war, 
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IHe Havoc l r tghl*r- 

bflmtrr'i nOlu it ilvadpti with 
can nan that can link a ctaktrOyo-r 



FLYING CANNONEERS 



a Mitchell bomber flying 
at 250 miles an hour put 



22 out of 25 shells through 



six-foot target move 
than a mile away. The big 
problem was recoil, but 
it was solved and the 
Mitchell's new gun is said 
to fEhig a 20-pound shell 

with precision over an ef- 
fective range of several 
hundred yards. 

The flying cannoneers 
ride the Mustang, too, and 
the Douglas Havoc, and 









Above,, girt eu merer! tail .50-caliber gun 

On firing range. RigKl, on r, IH5 phelo- 

grapb another i woo ping cn Jap deilroyer 

U. S. Artrt? Air IWOes pLiDba 



the Airacobra, with the 37 -millime- 
ter wallop in its no sc, 

Down in the South Pacific a big 
Douglas A -20 sla n Led its nose down 
ai the Jap destroyer that wa® 
churning a wake like the tail of a 
drunken comet behind it. 

The A-20 had ei belly load of 
bombs, but right now the pilot's 
thumb was reaching for the button 
on his control wheel marked 
“Guns/" He pressed it and the rum- 
ble of cannon tire crowded out the 
roar of the engines. A sheet of red 
flame washed up momentarily in 
front, of the cockpit windows. The 
pilot leveled ofF, then nosed down 
sharply for another burst, 

He didn't need to make a third 
attack. The destroyer’s deck was 
smoking when the first rounds 
struck home and now you could 
hi-jir the rear muchim- gunner call- 
ing excitedly on ihe intercom: "You 
got Mrut He's blowing up right now!” 
The A-20 Havoc has been put to 
27 different uses in this war, includ- 
ing medium-level bombing, dive 
bombing, ground strafing, and rc- 
c^nnaissance. One nf the latest ver- 
sions of the A -20 is the P-70, point- 
ed jet black and used as n high 
speed night fighter. Another ver- 
sion has four 20-milli meter cannon 
projecting from its nose, armament 
that makes it more than a match 
tor a destroyer. 
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B-25 Mitchell medium l^rnbvn trCU thm ModHarrormin in Fermotien far oHocfc oi law fliHtuda 




Aerial bombs are a deadly weapon but 
you can’t beat an aimed gun when it comes 
to pinpoint destruction. A small cannon 
shell can penetrate medium armor, rip 3 
tank apart or set it on lire. Attack planes 
were an Army favorite a few years ago, 
then the first stages of the war laid stress 
on bombers and fighters. Now the attack 
plane is coming back, The Douglas Havoc, 
able to outrun most pursuits at low alti- 
tudes, is one such attack plane. Many 
fighters are frequently used in attack tac- 
tics, Even medium bombers such as the 
B-25 are coming down to the ground to 
drop their bombs on moving targets or skip 



a bomb into the wall of a munitions factory. 

You might regard a Lockheed P-38 as 
ideal for aerial combat, yet it is operated 
as an attack plane moi'c often than you 
might, suppose. Its big .50 -caliber guns and 
its 20 mm. cannon have stopped tanks in 
their tracks, have sunk a destroyer or two 
by bio wring up their ammunition chambers, 
and a P-38 has even sunk a submarine by 
gunfire. One ingenious P-38 pilot got a Jap 
freighter by starting a fire on its deck. 
First he raked the ship w r ilh incendiary 
bullets^ [hen made a dive-bombing run and 
released his external drop tanks. When the 
fuel ranks hit the deck they split open, 
releasing gasoline that 
exploded over the ship. 

North American Avia- 
t i 0 n’s P-5 1 Musta 11 g 
fighter is one of the llash- 
iesl attack planes of all 
when put to that use. Its 
pilot operates a battery of 
four 20 millimeter guns 
studding its whngs. 

The special job of the 
Mustang is that of train- 
buster, It tears across 
country like a ricocheting 
shell, hugging the ground. 
The pilots like to go out 
on lone wolf raids, or in 
strings of three or four* 
single file. Their targets 
have been the locomo- 
tives that haul war goods 

Silt .5B-ttilibif machine gum or a 
uifld inilatad of four ton non In 
one vemsn of lhe A-20 Havoc 







Find troops through Hitler Europe. 
You hear the roar of the oncoming 
plane only a split second before 
its cannon open up on you. Then 
the phme is gone before a ground 
gunner has half u chance at it. 

Things happen fast to the pilot 
hedgehopping nt better than 350 
miles per hour. A good Mustang 
pilot has the knack of close and 
accurate observation at high 
speed. He most be able to point 
his plane at (he target the instant 
he sights it and automatically give 
it a “squirt” with his guns. Some- 
Ujnes a locomotive hit by the 20 
millimeter shells blows up p other 
times it simply spurts steam in all 
directions from punctured tubes. 
Then the pilot rakes the cars. 

Operating fmm Great Britain, a 
Mustang pilot often crosses the 
channel uses up his ammunition 
in a sweep across part of western 
Europe h and returns to base in less 
time than it takes his ground crew 
to have lunch. One pilot may re- 
port that he put a few holes 
through a water tank, knocked 
out three locomotives^ shelled a 
war factory, and destroyed some 
barges in a harbor, Auother + s re- 
port wi ll include knocking out half 
a dozen parked aircraft, blowing 
up a pair of locomotives and 
smashing a number of railway sig- 
nal boxes. Wifhin a few days two 
squadrons of Mustangs wrecked 
2(1 locomotives, seven tugs, seven 
31 -rned trawlers, and many facto- 
(ContinuEd Jo page 150) 




The U. S. Amy Air Forces took the Wad in ttandnrilidng l ho 
,50-ctj liber modi in* gun fit aft aarifU weapon, po-lenl balk for 
defen*# end oltnek. Her* are guns far ins Failed ion On A-20's 

Originally a fighter, the Muitang become oti "inttodor 11 and -ac- 
quired the raw of four 20-mMllmeter cannon seen protruding 
fra pi hi which war* relfilarcod to take ihe heavy gum 










At a railway bridge- 
building school in Eng- 
land, U- S, soldiers of the 
Corps of Engineers must 
build a 185-foot bridge to 
"final examina- 
men learn to 
Jritish tools 
and equipment which will 
be used in Europe. They 
are taught to build their 
own derricks and operate 
them by hand, to holt 
I -beams, girders, joints 
and pieces of steel tubing. 
After preliminary tech- 
niques are mastered, 
sms 11 bridges are con- 
structed. Finally, the big 
185 -foot span is built 
four-wheeled dolli 
the bridge rides 
road tracks from 
of the river to exten 
over the water. A derrick 
on the opposite bank 
launches the bridge and 
the trestle piers are 
moved into place. The 
bridge will, support a 

fr&ighl train loaded 20 
tons to the axle. 



Electric "Tractor 11 Led by Hand Hauls 



FinJ seefion of bridge be- 
ing launched f i-&m ihorn t a 
pier, Inwer l*ft P in England 

a Two-Ton Load 



Electric pushbuttons 
mounted on the steering 
handle make it easy for a 
girl to transport loads up 
to two tons on a motorized 
pallet. The midget tractor 
travels backward and 
forward, driven by a bat- 
tery and guided by the 
operator who can swing 
the steering handle in its 
210-dfcgree arc with a 
light touch. Hydraulic 
foot controls lower and 
raise the pallet. 



CWooden pegs perform 
the work of dynamite in 
some European quarries 
where they are driven in 
holes bored in the rock 
and then soaked so they 
swell and split the rock. 






Satl-pry-d rivHjn hrOtlcr d4et Hie work, controlled by ouihbotlani on hortdlu 

/*/ 5^ 
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Gun Trainer Fires a Fluorescent Plastic Pellet 




&oyi of ylfra^iolaff 
lamp (lefi) beneolh 
wflfeF iHctfisr ©f gyn 
pre Fcnuic-d in limb- 
ed eiea crfOuiid Idr- 
gi?f, Eight, 1org«t i¥ 
©periled by Eoldier 
ruining reel. Frnclhc© 

ctiftblni him t© fim©- 
br« speed of plane 



Firing the M 9 trainer. Structure ut rear 

k*vi*i gun whnn n©t in yis, glia an pic 
rDcnprcsicri the loudipetakerf Hare Uverkead. 
tcjftr r^rg-r-l plan* laaks like r*©l thing 

lets are fired by a pneumatic device. 
The time of flight of the pellets when 
aimed at a target 50 yards away Is the 
same as a ,50- caliber bullet under 
actual firing conditions at 500 yards. 
When the gunnels fire, sound equip- 
ment reproduces die blast of a real 
machine gun. the roar of diving planes, 
whine of shells, and firing of heavy 
guns. The targets, supported on a wire 
with a tow line attached, are models 
of Jap and German planes. 



Gunners barn to fire by tracer stream 
rather than tho conventional method of aim- 
big at a target with a machine gun trainer, 
the MO, that fires fluorescent pellets at 
night. A beam of ultra-violet light Hashed 
on the plastic pellets simulate*, the tracer 
stream. Fluorescent target planes look like 
enemy craft caught in the beam of a search- 
I i glil. White pel bis are used during daytime 
practice. The gun itself is similar in size to 
the .50-caliber antiaircraft machine gun. It 
is electrically controlled and the plastic pel- 
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LIQUID of a THOUSAND USES 







I TS VITAL in producing high explosives 
1 to destroy the enemy. Yet it^s used in 
antiseptics and surgical dressings and as a 
base for sulfa ointments that save merits 
lives. 

It's in the tough* quick-drying paints 
covering tanks and ships and planes. It 
cleans workers' goggles. It's in the hydrau- 
lic mechanisms of hig guns. It?a a de-icing 
agent for airplane wings, 

In your home, you'll find it in the family 
medicine chest. Unless its use has been 
curtailed by the war T it’s in the food you 



u. a. Nai? 

Glycerin is a ehifrf ingrcdrenl of 
cttmenjftage pain I aa patrol *hip, 
and il « vital lit mvnvfoctura of 
lurgical dratiftgi and onOmptie* 

eat, the beverages you drink, 
the cigarettes you smoke and 
the soap you use. It is a sol- 
vent* a preservative, an emol- 
lient, a hygroscopic agent 
(absorbing and retaining 
moisture)* a food — and a 
Strategic material of war. 

The name of this product 
is trihydroxy alcohol* or in 
common language, glycerin. 
It has been called the Liquid 
of a thousand uses. 

Irt normal times* people of 
the United States use some- 
thing like 150,000,000 pounds of glycerin 
every year, over one pound per person. 
But wartime uses are so great that drastic 
steps have been taken to conserve supplies 
by cutting down or eliminating glycerin in 
a long list of civilian products, including 
cosmetics, dentifrices, lotions, beverages, 
candy and all edible products except mar- 
garine, chewing gum, shaving cream, ad- 
hesives, tobacco* emulsifiers for shortening, 
protective coatings, soaps, shampoos and 
hair tonics. 

The average individual considers glyc- 
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crin an essential war material because 
he thinks of nitroglycerin and other 
explosives. In point of fact, only about 
23 pb?reent of the 1943 production of 
absolute glycerin will go for explo- 
sives, according to the Glycerin Pro- 
ducers' Association, The biggest share 
of the estimated 150,000,0(10 pounds 
produced will go into alkyd resin 
paints used as protective coatings by 
the Army and Navy. Some 42 percent 
of production will be used for that pur- 
pose, glycerin being one of the two 
principal ingredient's of these points. 
The other is phthalic anhydride. 

The remaining 35 percent is distrib- 
uted over countless products for war 
and domestic use. The Department of 
Commerce lists some fifty major in- 
dustrial uses, from medicines to shoe 
blacking, from hats lo shoes, from .anti- 
freeze preparations to perfumes, 

Apart from its use in munitions, sur- 
gical dressings and medicines, war uses 
of glycerin have been expanded to in- 
clude camouflage coatings* cellophane, 
glassine and greaseproof papers, mili- 
tary dyes, hydraulic control mecha- 
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situation has become marc and 
more critical Shortages were 
apparent long ago when Imports 
of fats and oils from the Pacific 
area, formerly amounting to a 
billion pounds a year dwindled 
to almost nothing. Then war 
production drew more and more 
glycerin into industrial uses. 

Glycerin belongs to the alcohol 
family. It is obtainable through 
three processes. One is called 
“fat-splitting,” a complicated 
process whereby basic fats are 
divided in 



to their component 
parts* of which glycerin is one. 
This method now accounts for 
l at drive* some it) percent of glycerin pro- 
duction. The second process is 
through the fermentation of sugar, fid lowed 
by chemical disl illation. This is Germany's 
largest glycerin source. 

The third process, far the most impor- 
tant, is production from byproduct fats and 
oils during the manufacture of soaps and 
fatty acids. In saponification, or soap- mak- 
ing, fats and oils are rendered in much the 
same manner as lard. Soda or potash is 
mixed with them, and salt is added. The 
resultant heavy brine, containing glycerin 
and impurities, sinks to the bottom and the 
pure soap remains on top. The briny vesi- 



be desirable in tobacco products. duo contains from 2 to 15 percent glycerin. 

Since the start of the war, the glycerin After treatment to remove impurities, the 

Of 150 million pounds of glycerin pioJucotl in !M3j 43 pere^ni wb& u^ed for pcjirrli and preleclive eaatinqi 

U. E. H&vjf pfcLD&b 
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This -vital fluid il a lift 
The baie for Exploit** 
uied by Arjny and Navy 



Soothing far ear-aches, 
glycerin ii a remedy in 
mO^f hnmp modielrifl ItiH 



Important in the ch poli- 
ce I industry, glycerin is 
uhJ in rayon prorirtilng 



residue is evaporated and most 
□f the salt is crystallized, re- 
sulting in crude glycerin of 80 
percent concentration. 

Distillation of crude glycerin 
with superheated steam in a 
high vacuum produces '"chemi- 
cally pure" glycerin— 95 per- 
cent glycerin and 5 percent 
water, Furth or concentration 
reduces the residue of water to 
1 J ir percent or less, supplying a 
glycerin suitable for the manu- 
facture of explosive compounds 
such as dynamite > double base 
powder and other “end” prod- 
ucts of nitroglycerin. 

Because the bulk of the glyc- 
erin comes from waste fats and oils, the? govern- 
ment is pushing Its campaign to obtain waste 
kitchen fats, but according to Iasi reports the 
results do not measure up to the quota of 200,- 
000*000 pounds annually. One pound of waste 
fat will produce enough glycerin to make 13 
pounds of gunpowder, half a pound of dynamite, 
or one- lift h pou rtd of nitroglycerin. Fifty pounds 
of waste fats will produce sufficient glycerin if 
vised in the manufacture nf synthetic resins, to 
coal one medium lank. 

Glycerin became a war material in 1802 when 
an obscure Swedish scientist combined it with 
two acids — nitric and sulphuric acid — to produce 
ni troglycerin. Tins scientist was Nobel, of peace 
prize fame, and it was his prediction that his 
new explosive was so destructive it would make 
war impossible. Fighting with nitroglycerin, 
Nobel believed, would be more terrible than the 
human mind could endure, 

(Continued to poge ISO) 
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1 "Fence Protects Hands 



Of Press Operate^ ;; .,^ 



Staph* of fvicl«ur* guard fur prni nit u-djuttabfa 



Long staples that are adjustable a$ to 
length and the angle of their tilt form an 
enclosure guard protecting the hands of 
the press operator. The operator views the 
work through a transparent shield, which 
can be installed at the front or at the sides 
g! the guard, A universal damp holds sup- 
porting rods with a clamp screw, and al- 
lows instant adjustment of the gates, which 
swivel in or out for convenience of front 
or side feed. Adjustable staples slide up 
or down for dose adjustment to die, or for 
straddling any obstruction. A single lock- 
ing screw holds each complete staple, and 
staples may be removed or added to ac- 
commodate different steed dies. 



* 'Half -Tap™ Restores Phone Line 
Without Interruption 

Shattered communication lines are made 
to function normally while permanent re- 
pairs are being made with a “half- tapping” 
set. This device, developed by American 
Telegraph and T elephone Compa ny end- 
neerSj is used^vttfTa high frequency iden- 
tification set to reduce emergency repair 
time by 50 percent. The identification set 
identifies pairs of wires, and when attached 
to them docs not interfere with conversa- 
tion or other service on the temporary line. 
At a demonstration in Philadelphia, line- 








men used half- tapping and high frequency 
identification sets in repairing a broken 
cable without disturbing music which was 
being transmitted over one circuit 

2 ? ^ 

Inner Tubes of Elasto-Plastic 

Termed Superior to Rubber 

Development of an elasto- plastic mate- 
rial that, its inventors say, may outmode 
rubber in automobile inner tubes, as well 
as in other products* has been announced 
by Glenn L. Martuvthe aircraft manufac- 
turer. Not a synthetic rubber, the new sub- 
stance, called Marvinol, is 100 percent re- 
claimable. It also retains air to a remark- 
able decree, since automobiles were driven 
more than 6,000 miles without the need to 
add a single pound of air to tires fitted with 
iirnor tubes of the new substance. 



Changer for Rig Airplane lires 
Moves Wheel Any Direction 

Two 580-pound airplane tires can be 
changed in an hour by two men with a tire 
changer mounted on a low-slung wheeled 
platform. This ti re-changing job was for- 
merly performed by six men in three eight 
hour shifts. The operator can lift or lower 
the wheel gradually or move it in and out 
with a small crank at the top and a hydrau- 
lic pump at the side. Thus the wheel may 
be easily slipped on the dummy axle where 
the tire is removed from the rim. The 
changer was developed by mechanics of^ 
American Airlines. Inc. 



Thit changer handle* tirft in fiwliUn uF ftirmvr flirt* 
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'Seasickness* Machine 
Tests Capsule Remedy 

Seasickness can be prevented or 
cured in three out of foin- cases 
with capsules developed by the 
Royal Canadi an N avy, To test the 
pros, "sailors 'rode a .special “sea- 
sickness” machine that pitched 
and rolled like a small craft in a 
heavy sea. The formula for the 
capsule is a military and naval se- 
cret, but it wilt probably be avail- 
able for civilians after the War. 
The pLUSi which are being manu- 
factured in quantity, do not reduce 
fighting efficiency or have any 
harmful effects. They are also ef- 
fective for air sickness. 

Sailor in fhp "'bird cagi^ toiui and 
folk on tha roNer-ito-iaw madimo, 
while a buddy (below} h rrtug*flrafinp 






Suction cloanart 
«nrt 01 barbar'i 
loal (abovel and 
handy Inaf '"‘tudk- 
«f-upp*r/' b«tow 



Unsinkable Lifeboat for 25 
Uses Motor or Sail 

Designed fur use aboard jn run- 
time ships is a n unsinkable life- 
"boat, which will hold 25 persons. 
Weighiiig 5,000 pounds^ the craft is 
decked over to protect occupants 
from the weather, It is 24 feet in 
length, and is so designed dint it 
may be powered by motor or sail. 



Vacuum Cleaners tr Rake J * Lawn or Scalp 

Suction cleaners have been put to work in novel 
ways by the Department of Public Works of Colum- 
bus, Ga,, and a barber in Springfield, Hi. The former 
designed a “leaf sucker- upper'* which sucks up dry 
leaves along the parkways and crushes them for use 

as mulch in parks and 
gardens. Suction is cre- 
ated by a three horse- 
power gasoline engine. 
The barber uses a vacuum 
cleaner hose to remove 
loose hair from a custom- 
er’s head, which saves the 
porter from sweeping it 
off the floor or the cus- 
tomer from getting it 
down his neck and on his 
coat collar. When not in 
use, the attachment hangs 
on a wall hook within 
handy reach of the barber. 



3. 
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Thu yOOO-pQund vniinbbli cruft 
with "olf-weatiiar 4,1 deck ir built to 
wllhtlaiid «*v«rel1 Itftmi* on odoafi. 
li It earrwcf aboard morlfim* thipt 
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In Hie "ready" tfcfVt of irhool 
far night fighl^ri, radio cfficori 
ptol out mission am mop? 
tpfvod ov*f Iks floor, white 
pilots kill a little limn waiting 
limit- lurn la fly. Many of the 
pll alt pro wearing ipeeitil red 
gaggle i to accuilom thuEr eyot 
fa dnikrtGU. Left, pilots study* 
ing images in Hunt trakttf mir- 
ror to judge night distances 
All phutoi fer AtinjJ ALf FSrrsS 



Minis lure siege of the Hunl trainer 
(right) uses combine lien 5 of colored 
light? t* Simgtptfi lighting at any 
lime of day. Plano irEheuiHrt art 
suspended from top of tings and 
moved obflul realislkally. Mirror 

in adjoining room roHocti the im- 
age to the eyet of dudoni pilpis 




pHANTOM fighters that 
^ strike through the night 
with deadly accuracy are 
shooting down unsuspecting 
German bombers, blasting 
railway locomotives* and 
wrecking strategic installa- 
tions. Night fighters, devel- 
oped as a defensive weapon in 
the Battle of Britain, are now 
using offensive "intruder” 
tactics. They join formations 
of enemy bombers and shoot 
them down when landing 
lights are turned on. In the 
South Pacific, a Jap pilot who 
was a nightly nuisance was 
downed by a night fighter. 

For this job, the Allies have 
converted A-20 Boston Havoc 
bombers into night fighter 
planes. Bomb bays are re- 
moved, the transparent nose 
closed, and fighter guns added. 
The crew consists of a pilot 
and a radio officer who navi- 
gates the plane and operates 
its direction finding devices. 
Painted black, these fighters 
are able to find enemy bomb- 
ers in the dark and fire at them 
with surprising accuracy* 

Crews are trained at the 
Army Ail' Forces School of 
Applied Tactics, Orlando, Fla. 
Here newly commissioned pi- 
lots and radio officers live 
under simulated battle condi- 
tions, Every night they take 
to the air to perform practice 
missions. It may be a flight 
out over the gulf or over the 
swamp lands of central Flor- 
ida. During the daytime the 
pilots spend hours in Link 
trainers* becoming experts at 
instrument flying. Special de- 
vices* such as the Hunt trainer 
and silhouette gunnery mod- 
els, train the eyes of the men 
to pierce darkness and distin- 
guish planes by moonlight. 
The pilots wear specially built 
red goggles several hours be- 
fore taking off each evening 
to condition their eyes to the 
strain of darkness. They lis- 
ten to lectures from experi- 
enced night fighters returned 
from combat. 

The full story of Allied night 
fighters cannot be told until 
after the war, for their success 
often depends oil what the 
enemy doesn't know, 
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Briefed end ready r nigh! fighter pilot! loavt practice optrafwu 
lent all let for ffl’mien. Before takeoff they'll remove goggle* 




Down iho runway at eftrak rears. a nig kl flghler with in two- man 
crew, BolOWj ipctbil prQjrKlrCm lypn gun trainer used to develop 
ability to fire aerial gun at night. The classroom is blacked cut 
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Doubles as Photo Drier 



a vertical cylinder, made up 
of small motor -driven rollers. It removes 
the caps from the berries 30 times festor 
than the most skilled hand- worker. Ber- 
ries fed into a hopper at the top drop evenly 
to 10 truncated cones or shelves around the 
drum. Rolling down the inclined shelves, 
their hulls are caught between the turning 
spindles made of rubber and fluted brass, 
alternately placed. The wringer action 
draws the leaves and stems into the cylin- 
der, where they are washed away, while 
the hulled berries land in containers, 

— y ?f7 

Parachute Rolled in Container 
Drops 23-Pound Bomb 



\ p 



Unit maktv mv@fgiI imoll print* or on* 24 by 34-fodl 

Blueprints can be produced in three min- 
utes from the time tracings leave the 
drafting boards with a portable unit. This 
printer also makes black and white prints 
and serves as a photo print drier* Its lamps 
give a minimum of 750 hours service. 

?/?^~7 

Machine Removes Berry Caps 
By Wringer-Like Action 

Capping of strawberries by mechanical 
means is possible with 'a machine consist- 



Herftai frt) into Top hopper csttit ovi hulled below 
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Cylindrical rontoinor and paraebute weigh 23 peundt 

American fliers in low- altitude assaults 
on enemy personnel and equipment, have 
made outstanding use of parachute bombs. 
The parachute unit is attached to the bomb, 
and delays its fall until the plane Is safely 
beyond the range of the ensuing blast. 

: 7? 

Non-Corrosive Rifle Cartridge 
Saves Cleaning Bore of Gun 

Gun barrel cleaning is reduced to a min- 
im urn with a non-corrosive cartridge that 
leaves no damaging deposit m the barrel. 
A new primer, developed for C, S. troops 
by the Winchester Repeating Arms C om- 
^M^^oafslbe Bore wlfb a protective de- 
posit. The cartridge is used in the .30 celt- 
bet carbine. 

POPULAR MECHANICS 









Is. 









-» «r^*f”-, /, 

<2U^r 7/ ' <**"*- 

Air Transport Crashes on Train — In Miniature 




When I ho toripf called far an air pip m; <rash 
with ci train, Eho specie I eff eels men oF Ihe 
Ri- pubcjc Stadias gai aut their r oals to rig up 
Ihe sot shown pbpvp, Poiird on 1 h gp track is 
Q miniature e-f Cl Jap army freight train, Above 
ip is the airplane, which is to plunge dawn 
upon ihe moving frergliP and blow It to de- 
al radian- The plane is suspended an hair like 
wirei# and will slide down from Ihe 4 Q foot 
p[pPtorm seen in the background, In Ihe lore- 
ground h an eleclfic motor and pulley—the 
mo live paw*/ To pulP ihe Frelghl £ari on ihelr 
■ rack. The plane will be loaded wilb small 
powder bombs and bullpgni filln d wilh 90*0 
line r sp that r| will explode and catch fire 



Be Fa re the cameras roll, ihc crewman above lincj up^ 
the plane to make sure it will hit the I rain at the \ 
proper angler Supports art removed Liufnrc filming 



Above, a fraelien of a icscOnd before the explosion, 
'"Burning" 11 plane is gliding down lu wreck the iraim 
Carrier amen work in bombproof hut built lo guard 
camera equipment from flying debris, Scenes Ifto 
1h is co it several thousand da I ki r* la stage. Oelow, 
debris fills air as piano hits I rain and bolh b la w up 



k\ 









^ - -p* 



p- y ACT; 



: : 









MARCH, 1944 



49 





GETTING 'EM 





Carrying gun* and full path*, Fn>raman Irgupv fra in far mait 
darvgaroai militafy Optrafian, Bella w r marine* in Higgins Boat 



TI 
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IN' PAN Alley in the last war 
produced a ditty entitled „ "It 1 !! 
be a Great Day for the Army When 
the Navy Brings s Em Home.” 

All of which is very tuneful* but 
the Army is satisfied right now to 
get where it’s headed for. Catch- 
ing a ride home from Berlin and 
Tokyo will come in due time. 

One of the most dangerous mili- 
tary op-erations is landing troops 
and supplies on an enemy- held 
coast. Men are exposed to mur- 
derous gunfire, supplies can easf 
be sunk and heavy losses ha^ 
been suffered in such operation 
But American forces have 
swarmed ashore in the 
Aleutians* in the South 
Pacific, in North Africa, 
Sicily, and Italy with 
great success despite the 
hazards involved. Even 
at “bloody Salerno” 
where the Germans held 
all the advantages, the 
U. S. Navy put General 
Clark J s Fifth Army ashore 
with nothing like the “massacre” 
the Germans predicted. 



50 



POPULAR MECHANICS 




ASHORE 





j*TFTiae&. 

An army tank rolls from huge LST drawn tlesc to shore 

And when the rent second front m Europe is 
opened, I he Navy will be working alongside the 
Army again in this new type of warfare called 
amphibious invasion which the average^ hard- 
bitten Navy coxswain nonchalantly refers to as 
“getting the guys ashore.” 

Behind the successes on the beachheads is a 
story of planning that staggers the imagination. 
It lias two phases — building ships: and training 
mem Never before has such a large fleet of ves- 
sels born built in so short a time — -some of them 
fragments of ideas in ship a archil act s' brains 20 
months before being put Into use. 

The Navy’s experiments with landing craft 
go back to the winter of 1935-36- The Bureau 

T+eepir (right) +s-an?frirring f rg m p^ritfrirvcl bcir^i? to <Q 
6c low, bringing plane* a*hoT<? fit is-lantf owlpoit 
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(landing craft, personnel), 
“LCRV (landing craft, rubber), 
and “LClV p (landing craft, in- 
fantry.) 

Experiments were also under 
way on larger vessels. The Wavy 
was working on a vessel capable 
of landing light Marine Corps 
tanks. The fall of France in 1940 
made it apparent that Europe 
would have to be invaded from 
the sea — which called for landing 
ships much larger than anything 
previously built. The British Navy 
reached similar conclusions. So 
British and American naval archi- 
tects and engineers put their heads 
together. They decided on a giant 
vessel, capable of crossing an 
ocean under its own power and 
yet able to run into the surf and 
discharge its cargo. This called for 
deep draft under the first condi- 
tion and shallow draft under the 
second — a real problem in ship- 
building. 



loading 14-ton truck which carrui troopi inland 

of Construction and Repair (now part of 
the Bureau of Ships) had ordered various 
types of landing boats to be carried on the 
bout davits of transports and auxiliary 
vessels and to be used where docks were 
not available. For several years com- 
mercially built craft were tested. Finally 
several major types were developed and 
adopted by the Navy. These included 
"LCW # (landing craft, vehicle), "LCFs” 



Right,. Navy's amphib- 
ious "walir buffalo/' 
ihown in adian at tta 
dnif an land. Etolow, 
fwo Lfifs unload an on 
island in ihn Salavnam 
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In October, 1941, the first of 
such ships was sketched on paper 
and in July, 1943, it was used in 
the Mediterranean, It was called 
an “LST” meaning "landing 
ship, tank,” It could carry not 
only tons of tanks, but hundreds 
of troops, ammunition, gasoline, 
artillery or smaller landing craft. 
When it ran into the shallow" surf 
and discharged its cargo through 
its opened bow doors, it looked 
like a stranded whale with its 
mouth open. 

Getting thousands of landing 
vessels built— ranging from 
three- man lifeboats to the giant 
LST’s — was a stupendous task. 
Already American shipyards 
were running at near-capacity. 
How were men and materials to 
be made available for this new 
program which ran well over 
$1,000,000,000? Yankee ingenu- 
ity and slashing of red tape came 
to the rescue. Contracts were 
made by telephone or wire. Spe- 
cial priorities, overriding ev- 
erything else in the war produc- 
tion program, provided critical 
materials. 

In some cases the Navy turned 
to heavy industries along inland 
waterways — such as former 




So Mars grab forty winks aboard invasion ihip; note h&Emati 
and life jackets. Below, loading vital suppli#* along beach 
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Flotilla cF LST'i lirced hip along the docki takes aboard men and m-pplini. Pu-itinplicm — an enemy share 



bridgebuilders — experienced in working 
with iron and steel pro duo Is but totally in- 
experienced in ship construction. In addi- 
tion new facilities were constructed almost 
overnight in former com fields, vacant lots 
and abandoned buildings along lakes and 
inland streams, Thousands of persons who 
probably never had seen seagoing ships 
were hired* quickly trained and set to 
work. Some contractors even^started pre- 
fabricating work in tents. 

One important factor was the enthusiasm 



of the workers. They shared one d£ Uncle 
Siam's most closely guarded secrets when 
they were told “you're making invasion 
boats," They kept the secret and worked 
all the harder.. Soon a steady stream of 
new invasion vessels began to flow toward 
naval bases. 

No mistakes were permitted. Basic de- 
signs had to be correct* for there was no 
time for thorough tests. They had to he 
simple, for mass production was needed. 
The yards and builders had to come 
through without delays, 
At the same time that 
invasion ships were being 
assembled, the Army and 
Navy had a joint training 
program under way. On 
the Pacific Coast under 
Rear Admiral Francis W, 
Rockwell* and on the At- 
lantic Coast under Rear 
Admiral Alan G- Kirk, 
Army and Navy men 
were being w elded into a 
powerful striking force, 
A new kind of fighting 
man was being developed 

T&wing iiwaficri fl»pi toward 
hasllhs Share in rubber baata 
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— neither a soldier nor a sailor but 
an "Amphib. JJ 

Amphibs are not commando^ 
although they have learned many 
tricks from therm Commandos 
strike swiftly; accomplish their 
mission and leave. An Ampfiib 
hits the beach and hangs on like 
a bulldog so that regular troops 
may pour ashore later. 

Because of the extremely com- 
plex nature of amphibious opera- 
tions> the training program is 
tough* broad and intensive. Every 
officer and enlisted man is hand-- 
picked. He must not only under- 
stand his own task, but the part 
that will fee played by other units 
involved. Differences in Army and 
Navy terminology must be ironed 
out so thoroughly that there will 
be no misunderstandings when the 
bullets start whizzing overhead. 

Preparation for amphibious 
warfare falls into four general 
phases: (1) The indoctrination of 
commanding officers in the strat- 
egy, tactics and techniques of joint 
operations, { 2 ) the training of 
many specialists needed to carry 
out smooth landing operations, (3j 
basic training in the use of highly 
specialized amphibious equip- 
ment, and (4) advanced training 
which consists of practice landings 
of all units under simulated battle 
conditions. 

Naval officers selected to com- 
mand the invasion boats are taken 
from the fleet and midshipmen’s 
schools on the basis of outstanding 
records and physical condition. 
Enlisted men are chosen from na- 
val training station “boot camps** 
and specialist schools by the same 
yardstick. The result is a careful 
screening of a group of smart, en- 
thusiastic, tough young men — 
capable of meeting the extraordi- 
nary demands of a dangerous as- 
signment 

Some learn to maneuver the 
large LST’s which carry tanks, or 
field guns; others arc assigned to 
smaller landing craft that bring 
the waves of assault troops and 
their equipment right up on the 
beach; still others work with the 
Army specialists who establish 
the beachheads. 

At the same time the Army se- 
lects units which have already had 
thorough training in the infantry 
or armed forces and assign them 

(Conitrtued to page 152} 
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"Sand Man” in a Diver’s Helmet 
Blasts "Fortress” Parts 



Helmeled like a diver, Boeing worker (top) cleans Flying Fort- 
ress engine mount. Below, window protects scindlilcsler at work 

Sand of the Sahara has ruined many an engine, 
but sand also helps build the engine mounts for the 
Flying Fortresses. In a veritable tornado of flying 
sand, Boeing Aircraft workmen, dressed in divers* 
helmets for protection, sandblast the engine mounts 
to cut off the glassy flux left from welding opera- 
tions. Other metal parts are also sanded free of 
scale and tarnish, the workman thrusting his arms — 
protected by canvas sleeves and rubberized gloves 
— into the chamber to guide the nozzle while he 
watches the operations through a glass window. 



CAn alloy that is harder than structural steel is 
composed of two parts of the lightest metal known- — 
beryllium—with 98 parts of copper. 
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■BOUND 



\0 EAST BOy^fc 



CONTROLLED 
SAFETY INTERSECTIONS 



SMALL TYPE COMM^ffCIAl 



HELICOPTERS AND COMMUTERS 



iiluAttUilkaib^J 



Onto the skies seamed an open thoroughfare unlimited in capacity f or sir travel, Ted ay they are CPngerfrdl 
IP a point where iem« oirparH h no die doie fP a plane a minute. En this drawing ihe artist visualizes the 
separation of future air traffic at altitudes governed by direction, type and destination as conceived by author 
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AIR HIGHWAYS 4 1950 





By William A. M. Burden 



’Special Avialian Assistant + a Ihr 
5 re re lary cf Commerce 

*y 

T) ASE.D upon reliable foreca^W--’ 

^ the Civil Aeronautics Admin- 
istration estimates the number of 
air carrier passengers Lit 20 mii^ 
lion per year by 1950. In addition, 
the low-cost family airplane is a 
certainty and a few years after 
the war. we may expect 300,000 
private aircraft. It would appeal' 
advisable to plan for handling 
500,000 aircraft, civilian and mili- 
tary, by 1950, 

Movements of this number of 
airplanes are estimated between 
53 and GO million annually, approximately 
five times the present traffic. Obviously 
steps must be taken to avoid traffic con- 
fusion, delays and accidents. So studies 
have been initiated looking to speeding 
up traffic control by means of automatic 
machines at airways centers, improved 
radio facilities, anti -collision devices, au- 
tomatic position reporting devices, ground 
station aircraft detectors and similar items. 

Many of the present manually performed 
operations in a CAA traffic control center 
will introduce increasing delay to aircraft 
operating on instrument flight plans. The 
present communications system for han- 
dling flight data has a definite limitation 
due to the necessity for personnel to trans- 
mit, receive and manually transcribe the 
information. Many devices are already 
being installed to simplify the handling of 
weather transmissions. However* the hu- 



"Traffic cop*" direct 1 arrive [e end dnparfurei *m a CAA towir 
One of busiest control lowers h of Wash ingle rt, P, C- 
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Every plane an a Fed® ml Airway m The area under hi* jurbdicfiQn h spalled on map by the CAA traffic tan* 

frailer (left)- The lape si right bring* in weather data and oilier flight information on the CAA Teletype 




man element is still present in the manual 
posting of data on, flight progress boards at 
the con trol center. Tills human element in- 
troduces problems in possibility of error 
and speed of handling messages. 

As far back as 1938 1 it was considered 
essential that transmission and presenta- 
tion of flight information before control 
personnel be effected mechanically rather 
than by posting manually. The first system 
of automatic posting was installed in the 
Washington Airway Traffic Control Center 
in 1941. This installation* forced out of 
service by great increases in traffic, served 
as the basis for study that has resulted in 
plans for an integrated automatic commu- 
nication and posting system. 

The system will Comprise a network of 
printing telegraph circuits linking control 
centers to each other and to the sources of 
data — ■ airway communications stations, 
airline radio stations, control towers and 
military operations offices. Flight data are 



planing aircraft mav*- posted automatically and directly 
mtrth In LaGuardia field to flight progress boards — rows of 
conirol fsflm 'irighili. B»- electrically rotated drums similar 
low, m&biic cantreii* w«r to the stock quotation boards in 

brokers' offices. Numerals on the 
surface of the drums display the flight in- 
formation. Thus, we may have a control 
room wherein the personnel^ seated on 
raised platforms, view the boards from dis- 
tances of five to 15 feet, eliminating ob- 
scurement of data by personnel doing the 
posting. 

This system incorporates automatic fea- 
tures reducing tremendously the work of 
controllers. Signal lights will automatically 
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call attention to flight* needing 
further approval; another warn- 
ing will indicate flights not pro- 
vided with sufficient altitude or 
time separation. Estimates of the 
limes flights will pass over vari- 
ous fixes will be automatical Ey 
computed and posted. Weather 
information also will appear. The 
system will be adaptable, also, to 
posting information directly from 
aircraft in flight 

The CAA has devised a radio 
range free from disadvantages of 
present equipment, an Ultra- 
High Frequency Radio Range 
with two visual courses, or 'legs/ 1 
The range now used operates on 
a low frequency and the pilot flies 
along the “beam” by listening in a 
signal in his earphones. With the 
new radio range, the pilot can fol- 
low his course by a cockpit indi- 
cator giving in degrees his posi- 
tion on either side of the on- 
course signal The effects of 
weather, static, fading signals and 
other defects have largely been 
eliminated. 

The same difficulties have de- 
veloped on our airways as on our 
au tomobile h i g h w a y a — through 
traffic is delayed by congestion of 
local traffic. The time has come 
to follow the example of highway 
engineers and route through traf- 
fic around points of congestion. 
When th^ CAA establishes the 
new system, the ultra high fre- 
quency radio ranges will be ar- 
ranged to provide direct routes, 

(Continued to page 154) 




Proposed screens (above) would show horizontal and vertical 
potion of p-Latiet near airport. Size and potilian of dots an 
cockpit icreen below ihow proximity and position of Other plana 
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Actual stole models of airports with planes an runways are 
used to train CAA traffic controllers. This one it at Atlanta 
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Country Cottage” Slides Over Antiaircraft Gun 




If enemy aircraft a I tempt 
a b Limb iny pf Mu.' Am-ciican 
shores, they may uncaver 
Mnpluosnnt lurprUcs, for 
Unde Sam has been on apt 
pupil of iWh war's Icss-pns 
oa lo the importance aF 
camouflage- For example, 
one eaastal spot li prataclod 
by p dummy cottage* which 
rolls -away lo reveal a 9-0- 
miliim^tcr antiaircraft gun. 
Crewmen of the gun P at left, 
uis a block ond tackle lo 
move collage put of the way 




With the hou£e wheeled hndk r ihe myzaJe 
of Ihe gun is free to rise lo challenge 
(he in-1 ruder., above. Homelike touches 

Ip 1 h lx bit of deception inclu do ihuMcfS 

pointed on the wall, end the feme* 



But I hough if might rniLimbli? art Innocent 
hearthside to on introdincp plane, ihFi rf 
a hooie with something in (he "'basement 1 ' 
b n lid r ;- 1 n fuinucu ond u coo I bin. Here, 
unroofed, h the itardily cm placed antiair- 
craft gun- Above, crewmen are romrmng 
ho in u one of llie shells for the high -firing 
gun. Ar I sc - F" I H she entire crew in position 
to fire, One advantage (a ihfi installa- 
tion is that* if She raid alarm i r . taUa* 
or if the render 3s driven off* the coltaqe 
cowering ihe pit con be pulled back irita 
petition, as rapidly cii It W<ri railed away. 

Thkis, the gun pa si Mon is exposed to 

enemy view for mlrtimom length of liitiu 
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"Necklace” Rings 

Wartime harbors would be 
rich hunting grounds for enemy 
submarines and surface raider^ 
were it not for the mammoth 
f ‘necklaces” set across the har- 
bor mouths. These are nets, 
strong enough to catch any en- 
terprising raider. Members of 
the boom defense branch tow 
the nets to the harbor boom, and 
thus set up a seaborne barrier* 

, r fL t ; * 

( Supercharger Uses w a ter 
To Give Burst of Speed 

Fighter planes are given a 
o-f emergency power with 
a water injection device at- 
tached to the supercharger, A 
of water introduced at the 
moment in combat gives 
Uie engine an extra burst of 
due to the vaporization 
cylinder. Also, the cool- 
ing effect of the vaporization is 
greater with water than with 
fuel, according to Pratt &l Whit- 
ney engineers who developed 
the injector. It is operated by 
pressing a switch, much as a 
fighter pilot fires- his guns. 



// &/* 



N«t! font! barrier to out «n«my tubs and sur 
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Farming Under Glass Adds Tons of Food to U. S, Larder 




At least 150,000,000 extra pounds of vita- 
min-packed fresh vegetables will be har- 
vested this year from gardens completely 
under glass. These are huge greenhouses, 
so extensive that plowing is done by horse, 
or even by tractor. One such unit near 
Cleveland, for instance, comprises 300" 



acres, and more than one wild duck, flying 
at night, has mistaken its broad stretches 
of glass roofing for a lake shimmering in 
the moonlight, and has made a disastrous 
crash landing. Under glass* one acre will 
produce 12 times the crop of the average 
outdoor acre. Soils three feet deep must 
. be constantly treated and 

BSy revitalized. For one 

iV 1 * month each year crops 

■£L L ~ are not grown on a par- 

ticular tract, and the soil is 
then sterilized by a spray 

J1 of steam from pipes three 

feet below the surface. 
Each acre requires from 
400 to 600 tons of coal for 
heating* and at least 
325*000 an acre is the cost 
of setting up hothouse 
farming. But the rewards 
are great? for most of the 
crops are spaced so that 
they reach the market cut 
of tire normal season, and 
thus avoid the competi- 
.. tion of outdoor crops. 
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AN OJL FIELD JOINS UP 




qus muskeg where the 
temperature drops to sixty 
degrees below. It didn't 
sound feasible. But Unde 
Sam’s army engineers, 
aided by American and 
Canadian civilian work- 
ers were ready to try; 

The Canol (Canadian 
Oil) project began in 
Washington on May 20, 
1942, when the war de- 
partment contract was 
signed with Imperial Oil* ' 
Limited, owners of the 
wells, and other firms, 
architects, engineers and 
cent rectors . Supervised 
by the U- S. Corps of En- 
gineers, the job was put 
under the jurisdiction of , 
Brig. Gen. O'Connor's 
famed Northwest Service 
Command. Total cost to 



ESS than 80 miles from the Arctic 
1 J circle, oil wells pour forth their 
black treasure to grease the skids 
under To jo. Th rough 570 miles of 
pipe traversing the continental divide 
and hitherto unknown wilderness, oil 
will flow T soon to Whitehorse on the 
Alaska Highway. There a new refin- 
ery lias boon built to turn the crude 
into fuel for the planes, ships and 
vehicles that will take the Allies to 
Tokyo the short way. 

When the Japs pulled their fast one, 
men who knew the north became in- 
terested in l he strategic value of the 
oil field at Norman Wells. By the 
Mackenzie river in Canada's North- 
west Territories, more than 1,200 
miles by river, take and portage from 
the “end of steel/’ Norman’s first 
wells were drilled 23 years ago. If 
that oil could be delivered direct to 
Alaska, it would mean a tremendous 
saving of time and transport. 

A sub-arctic pipe line was some- 
thing entirely new. It involved pip- 
ing oil over the Mackenzie mountains, 
through bush, barrens and treacher- 



Above, loading a tug 
on a barge for ship- 
ment down She Mac- 
kenzie fivar. R i g li l r 
pipeline welder rmitf 
have bit smoke even 
wElh hit helmet on 
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Uncle Sam is estimated at 3138.000,000. but he r H get back part e / 
spent on the development of the oilfield itself through a 50 cent V 

reduction in the initial price of the crude — $1.25 a barrel — ^/L 

after the first 1,500,0GD barrels have been delivered. Oil trans- ^gnV 

ported up there from U. S. fields would cost up to $fi a barrel, p 4PjB 

Within a week, key men were at Edmonton, Alberta, the 
control base, and 2,500 U. £. engineer troops were on route to 
Waterways, the rail end 300 miles farther north, 

Transport was the major problem. Existing hosts and scows 
on the AthabaKka-Slave-Mackenzie river route couldn't begin to handle the 
freight needed at Norman Wells and Cano! (new base camp across the Mac- 
kenzie from Norman) before the October freeze. Thousands of tons of pipe, 
material for dozens of new wells and storage tanks, prefabricated living quar- 
ters, supplies for workers and roadbuilding equipment all added up. 

Construction firms formed ati organization called Marine Operators, under 



'Caterpillar" Diesel traders hauled barges, Engineers' boats and pipe over 16-mile portage 
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Leading □ plane an Mafhemie river at Harman Willi with (ypplfei 
far geaFogiftE, The canoe writ be faihid to the plana'* (wnJaens 



Matt Berry i famed Canadian bush pilot. He chartered 
everything that would float. A hundred prefabricated 
tugs, barges and scows were assembled at Waterways, 
Big barges were lifted bodily from the water and 
trundled over a Its- mile portage at Fort Smith. Mis- 
souri rivei men helped man the fleet. 

Winter didn't stop the freight. From the railroad at 
Peace River engineers rerouted a 500- mile winter road 
to Great Slave Lake, whieh will become a permanent 
$30,000,000 job. By February, 1943, tractor trains were 
rolling with supplies all the way to Norman, 500 miles 
farther, by a new pioneer road ‘"bulldozed 1 * through 
unmapped wilderness. 

The men on the job regard the laying of the pipe as 







the easiest part of the project. 
It simply snakes over the sur- 
face, sometimes sunk in mus- 
keg, sometimes climbing a 
mountain. It allows for ex- 
pansion and contraction in 
temperatures from 90° above 
to 70* below. Fortunately, 
Norman oil, high grade and of 
a paraffin base t will not con- 
geal even at that rnhimum. 

The real tough job on the 
Canol to Whitehorse Euretch 
was madbuilding* Roads tm 
through the sub- arctic bush 
along what appeared to be the 
logical route into the Macken- 
zie range, looked fine in win- 
ter, But when the thaw came 
they disappeared into the bot- 
tomless muskeg along with 
pipe and equipment. Survey- 
ors had to map a new route 
which approaches the 5,000- 




Abavfl, a Team oilman thtekt walded 
jam It of Alaska pipeline. Left, U. £. 
£ngbfl«n' boa It poflago la- Ft. 5miih 



foot plateau via a 24-mile- 
long canyon. 

Already pipe lines carrjS 
gasoline delivered by tankers 
at Skagway to Whitehorse 
and to points along the Alaska 
highway. When "Whitehorse 
begins to refine Norman oil it 
too will flow as far as Fair- 
banks. In all some 1,600 miles 
of pipe are being strung in the 
sub -arctic! 
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^Two-Rotor Helicopter May Fly at 300 M.P.H. 






Helicopters built with 
one or two rotors, some 
using jet propulsion, are 
taking form on the draw- 
ing boards of aircraft en- 
gineers. A speed of 300 
miles an hour and com- 
paratively unlimited ceil- 
ing are predicted for these 
helicopter of the future. 

They would be made of 
synthetic bonded ply- 
wood, plastics, and steel 
j tubing. The single -rotor 
1 models would have the 
* advantage of more eco^ 
momical construction and 
er weight than the 
, wo- rotor craft, but the 
latter would have much 
^ greater lift. Engineers at 
T t be Adel__FrecisiQji Erod- 
X u els Company, Burbank* 

CaTi niaii uf act lu Crs U-£ — 

^ hydraulic Equipment, 
point out that the dual 
rotor ships would have to 
be constructed so that if 
one motor failed t the oth- 
er would operate both 
drive shafts. Although 
most of the models are 
built to accommodate 
four persons, one military 
version provides for two pilots and four 
200-pomid depth bombs. Jet propulsion is 
believed to be the ultimate in helicopter 
development, but it will probably be sev- 






i 



Two do-tig nt Fur helLcoplert of tin fubrt; nOta two rulort on top mod«l 



ft 



eral years before this principle is success- 
fully adapted. One design calls for a heat- 
expansion engine feeding propulsion jets in 
the rear upper surfaces of the rotor blades. 

y/ 77 f 

MJVs” Roll Away From Tank in Toughening Course 





Uncle Sam J s military 
policemen are toughened 
for their duties by a rigid 
training program, one de- 
tail of which includes a 
'‘game’* in which they 
play cat-and-mouse with 
a tank. Lined up recum- 
bent in pairs* directly in 
the path of the rushing 
tank, the men lie quietly 
until the vehicle is almost 
upon them. Then* at the 
split-second, they dig 
and elbows, and 
the tank's path. 



Soldiers roll From path of Ad- 
vancing Tafik-ierand to ipare 

Tfip * 
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The "w^ldingi e ortd ihci ner" a! lo pi 

tucb fumoi away From w«l(fer'( 
fact. BelaWj »fery Elylei far a 
girl rivttpr— FiPfldgflar, mtilkj 
fhcrt and -*hard JJ shoes 

Top photo, Lincoln Electric Co.; 

kMJi^r, NjlLjoelqI CeiUTltll 




QUPPOSE America's entire war produe- 
^ t ton shut down and ihe wheels on the 
home front simply stopped turning for 
seven days and seven nights. 

Incredible as it may sound, this happened 
in efTeel in 1943. Vnt it made no newspaper 
headlines, for strikes., sabotage, catastrophe 
or peace was not the cause. What actually 
happened was that American workers' were 
not on their jobs lor 350 to -liB million man- 
hours during the year for one reason alone 
— Industrial accidents. With 50,000,000 
workers engaged in war production, this 
is die same as seven to eight days lost for 
every nne L 

Accidents, in fact, proved a greater enemy 
than the guns of the Axis, or disease. In 
the first 16 ^ months of the war. easuallics 
in the U. S. armed forces were 12,123 dead, 
15.049 wounded and 51,063 missing or pris- 
oners or interned a total of 78,235. But 
casualties to American workers through 
accidents in the same period were fi4 fc 500 
dead and 6.900,000 injured, on or off the 
job, the National Safety Council reports. 
Of course there are many more millions at 
work on the home front than in the battle 
lines, but in total figures, industrial cas- 
ualties far exceed war casualties. 

Despite these startling figures, there are 
two bright spots in the picture. One is that 
deaths from occupational mishaps de- 
creased slightly in 10-13 compared to 1912, 
according to estimates, and this is in the 
face of a substantial increase in employ- 
ment. In 1942 industrial accidents cost 1B,- 
500 on-the-job deaths, 500 more titan 1941, 
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The second encouraging 
factor is that war- worker 
deaths are running consid- 
erably below 'the rate in 
World War L Available in- 
formation indicates that in 
101 7- IS, deaths per 100,050 
workers were nearly one and 
one-half times as numerous 
as in 1941-43, 

These figures speak well 
for the progress in industrial 
safety methods between 
wars. But the strides made 
since the beginning of the 
present war program have 
so far surpassed any tiling in 
safely hi hi my that it would 
be almost impossible to cal- 
culate! how much productive 
manpower has been saved. 

If this appears paradoxi- 
cal, considering the vast total 
qf man-hours lost* it must be 
rente inhered that industrial 
employment is at the highest 
point in history, tli^rt more 
workers than ever are en- 
gaged in munitions produc- 
tion and other hazardous 
occupations, that there are 
vast numbers of inexperi- 
enced workers — women and 
girls, buys, men as old as 85, 
persons physically h a n d i - 
capped; and that even ex- 
perienced workers arc doing 
new jobs and operating 
equipment with which they 
arc not familiar. 

Because of these factors, 
safely engineers declare 
that, actually, an outstand- 
ing safety record is being 
made by American industry. 
Part of the credit is given in- 
d ust r i a 1 m an a g e m e n i and 

MARCH, 1944 



Ah home or in the plant, ficrEEs arc the merit frequent couse of injury 
and neckties don't mix. U. 5. Rubber IcIU men in TNT factory 



These Neckties arc SAFER on this board! 




Sdftfy dirucTor of ordnance pfont 
ctarnflniTrpIP* pprH of body most li- 
able to Injury belaw^ a dangerous 
way to udjuit fooeMnery in build- 
ing induilry, which has high acct- 
danl i-Oto. Slo-y dnaf of mOfhiOOft! 








the workers themselves for the 
safety programs developed* and 
part goes to designers and pro- 
ducers of new types of safety 
equipment. 

Women in war plants are 
equipped with safety headgear of 
many types, dear-vision goggles 
or face shields, acid or dust hoods, 
gloves, hand pads, aprons, body 
shields, safety or flame-proofed 
arm guards, safety shoes or foot 
guards. Many old-type safety 
shoes were well insulated to pro- 
tect the wearer against electric 
shocks. Now, however, most of 
such shoes are made so they will 
conduct static electric charges 
from the body to the floor and thus 
prevent sparks which might lead 
to disaster in munitions factories 
or plants with du^t- laden atmos- 
pheres or other explosion hazards. 

For many years, goggles were a 
bugaboo to industrial workers. 
They were imeomfortable, inter- 
fered with vision^ or were hard to 
keep clean. But face and eye pro- 
tection is so vital that goggles have 
been redesigned, shields of trans- 
parent plastic have been substU 
tuted + special goggle cleaning sta- 
tions have been installed at con- 
venient factory locations. Too, it 
has been found that glycerin Ls a 
valuable addition to goggle clean- 
ing solutions. Regulations covers 
mg the wearing of goggles are rig- 
idly enforced throughout industry 
with remarkable reductions in eye 
injuries. The Pullman Standard 
Car Manufacturing Company, 
makers of railway cars 1 tanks and 
patrol boats, has a strict rule that 
every person entering any factory 
for any purpose must wear gog- 
gles. This applies not only to the 
workers but to executives, visitors 
and office employees. 

Painting plant interiors and ma- 
chines in contrasting colors not 
only has helped production but has 
decreased accidents through what 
the experts call “three- dimension- 
al seeing/’ Instead of having drab 
walls and ceilings and dull finished 
machines, some 250 companies 
have repainted factory interiors 
and machines in scientifically se- 
lected colors. Walls and ceilings 
thus have become light reflectors 
instead of “light robbers.” Ma- 
chines have been refinished in col- 
or combinations. For example, the 
over- all color of a machine may 
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units to recognize how much accidents 
hold up war production were die Mari- 
time Commission,, and Navy Department. 
i&irJy in, the war, the commission and 
Navy, working with the National Solely 
Council, instituted a safety campaign in 
more than 200 shipyards. Mere than 100 
yards are competing for semiannual safe- 
ty awards based on monthly reductions 
in accident rates, J, M. Roche, director of 
the industrial division, of the council, says 
latest available figures show the accident 
rate in shipyards has decreased steadily 
to a point where it is more than 15 percent 
less than in 1942, He declared that in 1942 
nearly 100 mere Liberty ships could have 
been built had it not been for the loj?t 

(Continued le page US) 
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be horizon gray and the working 
areas spotlighted in light buff. 
Hie man operating the machine 
can see what he is doing more 
clearly and without eyestrain. 

Safety training has become an 
integral part of virtually all pre- 
employment or pre-production 
courses throughout industry, and 
this has extended to vocational 
schools, college shops and gnv^ 
eminent departments. In weld- 
ing, for instance, trainees ai-q 
taught not only how to handle 
their torches safely, but how to 
guard against fire, explosion and 
toxic dangers. 

Among the first government 



Top, work ! t woo n got mofk Iw IntpiCl insidn of tank 
car which c am#d diimicoli. toff, pbsfic-motaJ loco 
ihiald is worn on oxpkiivo line of erdnofi« plant, 
The *hew«r below gfv«i fim aid far arid byrni 
iMrt phefaa fniip. G, 3. Carp .1 
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"Mechanical Eye” of Tester 
Reveals Faults in Gears 




Portable Ntttr (howl dny vonotwn in piar laeth 

Faults in precision gears are quickly de- 
tected with a portable tester of vertical 
construction that occupies little bench 
space. It shows up rolling action between 
two working gears, or gear and pinion t and 
reveals variation in gear tooth thickness or 
errors in spacing. It is also used to check 
gear train assembly. Center distance is ac- 
curately checked by setting up the instru- 
ment to the proper distance with gage 
blocks or standards. The master gear is 
placed on an arbor and the gear to be tested 
is placed on another arbor directly in con- 



tact with the master. The tester can be 
adjusted to any precision required from 
.001 inch to ,0001 inch. It has a range of 
1 inch to (3 inches center distance, with 
special attachments available, _ 

p 7^y 

Vibration Explodes Torpedoes 
Guided by Magnetism 



German U-boats, operating in packs that 
suggest organization similar to that of a 
surface fleet, have introduced a new and 
deadly type of torpedo. Navy authorities 
say it combines magnetic guidance with 
acoustic detonation. Fired at a ship from 
astern, it overtakes the surface vessel, pre- 
sumably being guided magnetically. Once 



within the radius of the vibration from the 
ship’s propeller, it explodes. With the 
ship’s running gear thus disabled, it is an 
easy mark for a pointblank torpedo. Re- 
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connaissance photographs suggest the 
“fleet” type of organization p with the prob- 
ability that various U-boats are designed 
for different functions. One photograph 
shows an enemy submarine with perhaps 
ten guns firing from the dock. Presumably 
it was fitted out to provide antiaircraft pro- 
tection for the entire wolf pack. . _ y 

— ;/ft7 

"Power Station* * in Big Bomber 
Takes Load Off the Engines 

Compact generating plants for airplanes 
arc powered by a -93 horsepower engine in 
a fire- and sound-proof compartment no 
larger than the hood of a small automobile. 
Housed in the fuselage, this “flying power 
station’’ is operated by remote control. It 
furnishes the power for lowering the land- 
ing gear, operating fhrrets* and for various 
lights. This independent unit will operate 
when a plane is stationary on ground or 
water, and is an additional! safety measure 
in cpse of crash landings with Jthc driving 
engines out of action, British engineers, 
who developed the plant, believe it will in- 
crease flying range b^ taking some of the 
load off the engines., 
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Single-Cup Drip Coffee Maker 
Can Be Used at the Tabte 

You can brew your own cofFee at the 
table with a drip device resembling a glass 
c up with a removable bottom. A filter fits 
around the bottom section, A rim around 
the base makes it possible to set the “drip 
eup ss on any standard size cup. 




Fitter fiH are u md removable b-ccnem leetwn -of cup 
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Bciemlaling a giant nmphiiihodtcr " 
U iHpi 200-yard tiring range a+ 
Wright Field, where nas-n cannon 
af plane, and turret mounted on .- 
irvtk (right) are being tested 
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Wilh the advent of 1 h o 73- millimeter aircraft connon our 
Air Forte i* mere lhan oyer the ' r fiying artillery." Al 
Wrighi Field the Ma Eerie i Command, hen laid aul in a 
dir fc-arinbanked amphitheater o 500- yard iorgel r nng « la 
lo»l anrial weapons destined ta Ihrow firepower by the 
Eon at ihe Axis.. The Jorgesl bombs now being lasted 
from guj Fori rent? ore similar 1o the two • 1 on N b loci busi- 
er ' shown above wilh □ IQO-pound demolition bomb— 
bul big-gir blockbusters are on The wpy, The ftghler 
piune fuse logo at upper t ight wos pot on the targcl 
run^c one day ta try ihe panel r-atteg pawef of our aerial 
.50-calibcr machin* guns. They Turned it In la o sieve. Al 
Ihe rig hi, an Air Forte engineer tests □ bomb rack loaded 
wish hundred -pounders. The same rock can carry bombs 
of any ii£e; cm* ihree-pound shackle will rapport pno ton 



■3V 



CT C. 





The 300.000- vail X-ray unil (above) 
Gtfamififl* waim of gianl Had plug 
for big dam, B«Iqmi p letting power- 
line circuit breaker In laboratory 
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/~\N FIGHTING fronts, in gov- 
ern merit arsenals and proving 
grounds, and in the nation^ war 
plants, new species of wartime de- 
tectives are helping beat the Axis. 

Though their methods and tools 
would put a modern Sherlock 
Holmes to shame* these sleuths 
arc not intelligence officers nor 
G-men, They bear the insignia of 
the Army and Navy Ordnance de- 
partments. They are metallurgists, 
chemists, inspectors, spectro- 
graphics, experts in any detail 
having to do with the quality, per- 
formance and serviceability of 
American battle equipment. 

Their job is one of investigation. 
They start with captured enemy 
equipment, testing and examining 
it with nth degree thoroughness 
and comparing it with equipment 
of the Allies in every detail And 
their work is nof complete until 
they have made sure, through in- 
tricate inspections, not only that 
American equipment is superior 
to that of the enemy, but that there 
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is tiot the slightest flaw in design, 
material and workmansliip. 

“Detecting” begins simultane- 
ously with battle action. Advanc- 
ing with the fighting men p Army 
Ordnance experts seize samples of 
captured equipment snap pic- 
Lures, take measurements or make 
estimates from their own special- 
ised knowledge of each likely 
piece of Nazi or Jap ordnance to 
come within their reach. The re- 
sults of their studies are rushed 
to the United States, and the ob- 
jects of their examinations are 
shipped to America for further 
analysis. 

The booty of these Ordnance 
investigators ranges all the way 
from entire cannon and tanks to 
microscopic particles measured in 
terms of millionths of a pound. 
Every bit of metal, oil, powder or 
chemical that falls into their hands 
b made to tell its own story. These 
stories often reveal enemy 
material shortages existing 
or overcome, weakening 
armor or deterioration of 
quality or workmanship. 






Jn-ckvlcd load hulltli pnhi under the miical eyt gf trained luvpaclor 



Lf the modern Sherlock Holmes frowns 
on the third degree, the Ordnance depart- 
ment does not. In seven testing centers in 
this country f captured war paraphernalia 
Is subjected to scientific and rigorous ex- 
aminations, Samples of every lype of cap- 



tured equipment are 
sent directly to the 
Abe rdeen Pro V in g 
Ground where they are 
put through their paces, 
Nonferrous metal parts 
are sent lo the Prank- 
ford Arsenal in Phila- 
delphia for further grill- 
ing under the spectro- 
graph — a device for 
photographing light 
waves produced by 
burning metal in an 
electric arc. From these 
pictures a spectrograph - 
ist can tell the metal 
content of the piece un- 
der test, 

Frankford Arsenal 
also analyses captured 
fire-control instruments 
lo determine how well 
the Germans or Japs 
can direct their fire and 
whether blind spots exist. 

Watertown Arsenal in Massachusetts is 
the principal ferrous metallurgical labora- 
tory of the Ordnance department. In a sin- 
gle month this laboratory makes more than 
30,000 tests — chemical analyses, tensile and 
micmgraphic tests, radiographs. 

Pica tinny Arsenal cross-exam- 
ines enemy propellants and explo- 
sives to find out what ranges the 
enemy guns are getting and how 
best to combat new armor -pierc- 
ing ur an U -personnel explosives. 
Fuels and lubricants are tested at 
the Rock Island Arsenal, and I he 
Watervliet Arsenal and Spring- 
field Armory have special testing 

departments. 

Ordnance "G-men" of the Navy 
likewise have their proving sta- 
tions, One of the most famous of 
Navy proving grounds is at Dahl- 
gren. Va. # where all kinds of guns, 
from .50- caliber machine guns to 
the 16-iiichers of a battleship's 
mam armament are constantly 
booming over the Potomac Hiver. 
Every gun for d Navy ship Is 
proof -fired before it is mst failed. 
If anything goes wrong, it will 
happen on the test range, not in 
battle. 

Ordnance investigators also see 
tli at the products of thousands of 
war plants maintain rigid stand- 
ards. and work closely with fac- 
lory engineers and inspectors in 
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making improvements which re- 

dace to the minimum the 
chances of flaws in material and 
workmanship. 

The Ordnance department uses 
gag* 1 * I hat measure down to a 
hundred- thousandth of an inch. 

The Chicago Ordnance district 
alone has' issued more than 30,000 
gages lo its inspectors. 

Armament, and munitions 
makers have made valuable 
contributions to Ordnance test- 
ing procedures. The few visitors, 
at one plant are surprised to see 
small arms shells bounced on a 
small anvil and then accepted or 
rejected according to the color of 
a light which flashes with the 
impact of the shell on the metal 
surface. They would be even 
more sut-prised if they knew this 
inspection, test was patterned 
after a development in the de- 
sign of coin -operated vending 
machines which reject slugs by 
means of mechanism actuated 
by vibrations and sound waves. 

The munitions maker of today 
was the coin -machine maker of 
peace! Lme, 

Testing of alloy steels is a high- 
ly important phase of war pro- 
duction for there are almost as 
many types of steels as there are machines. 
Armor plate must be bard enough to stop 
projectiles; then the latter must be made 
still harder to pierce ihe armor plate. Shell 
cases must be elastic to facilitate with- 
drawal from the gun. and gun barrels must 
h a v c great te nsi le 
strength. Thorough tests 

with the industrial 
X-ray have been devel- 
oped for all these alloys. 

Great progress has 
been made since the 
start of the war in the 
penetrai ing p o w e r, 
speed of operation, and 
maneuverability of giant 
X-ray machines ranging 
in power up to LOGO ,000 
volts. Portable million- 
volt apparatus now will 
detect flaws In steel up - 
to eight inches in thick - 
ness. X-ray inspections 
have been reduced to 
minutes or seconds in- 
stead of the hums fre- 
quently required, Only 



Westing hauia origin ear JJ unipirti" 
rale in intu tutor and a mu-chine 



9 tug of war between a por- 
ihat tears, eb^di lo pieces 



n short time ago, Wcslinghouse announced 
equipment that brings assembly-line speed 
Lo radiograph examinations of airplane 
castings, Tins machine inspects six cast- 
ings every 30 seconds, and is capable of 
(Continued to page 14B) 
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Step Ladder for Light Repair 
Is Also a Rolling Cart 



men! deviates from normal operating con- 
ditions, On the screen of the tube, "traces™ 
are projected representing instruments 
such as the directional gyro, gyro horizon, 
air speed indicator, altimeter and cross 
pointer meter. When the traces move from 
a normal zero position, the pilot can toll 
immediately where the trouble is. 

7) m 

"Bookkeeper” for Thunderbolts 
Keeps Tab on Lightning 

Lightning strokes that hit power lines are 
recorded with an electric “bookkeeper” no 
larger than a playing card The device, in- 
vented by a. J West mghous e research engi- 
neer, consists a transparent plastic 
"sandwich™ with two strips of metal foil for 
filling. When lightning strikes a power line, 
part of the thunderbolt’s current la side- 
tracked into the counter and when it jumps 
from one foil strip to the other leaves a 

*- & 

Detachable Hooks Remove Tire 
By Increasing Leverage yj-/ 

To force die bead of a big tire away from 
the rim, use is made of detachable hooks. 
One such hook is fastened to the bead- 
loosening tool and forced, by leverage, be- 
tween the tire iron and the rim. This exerts 
a trenriBnduiiN downward pressure on the 
tire, forcing the bead away from the rim. 
The procedure then is repeated on the oth- 
er tire iron, and, ii the bead still has not 
been loosened all around the tvre r the oper- 
ation may be repeated. 



Ladder j^plncomont parti, far Vw$hi fixfur** 



Designed especially for the servicing of 
fluorescent light fixtures is a step ladder, 
available in heights from G to 12 feet, that 
is also a cart for transporting replacemen I 
parts. When folded it rides on casters, and 
its compartments hold numbers of parts, 
tubular fluorescent lamps, and cleaning 
material. II is especially intended for plants 
and other buildings with numbers of fluo- 
rescent fixtures, 7 y g - 



Electronic "Watch Dog” for Pilot 
Keeps Eye on Many Instruments 



Keeping tab on the array of flight Instru- 
merits in the cockpit of an airplane is made 
easy for the pilot with an electronic device 
that reports when things go wrong. The 
indicator, known as a ^flightray,™ uses a 
tube ttvshow when an instru- 
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forcing detachable hoalt between tiro iron and rim 
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Railroad Car "Built for Two” Has Foot Pedals 





Yankee soldiers ad- 
vancing through Sicily 
came upon one railroad 
uack on which reposed a 
vehicle that greatly re- 
sembled, in its action, a 
tandem bicycle — except 
that the twin seats are 
side by side. Convention- 
al pedals and chain drive 
propel the car, which is 
mounted on flanged 
wheels* and equipped 
with a hand brake. The 
Yanks look over the ve- 
hicle for Allied use. 



Twfl Yonb and thv rtail- 
r«od vehicle of unusual 
design whkhi ihiy found 
abandoned by ihe Ital- 
ian* in Sicily, It ii ped- 
aled likq p feiryd* flrtd 

has o chain drives 



"Welds’' Made With Paintbrush Support 107 -Pound Load 






H 



Mottrioli "waldtJ" with coot of itiin nupport weight of girl 
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With only, one coat of synthetic 
resin, which can be applied w ith a 
paint brush, materials arc ^weld- 
ed” into durable bonds. The resin, 
unites metal to metal, metal to 
rubber, wood, leather or plastics, 
or any of these materials to each 
other, A special type is used tor 
the metal to metal process which \ 
requires mild beat and slight pres- ' \ 
sure. The bond has been tested ^ 
under temperatures from 50 to 300 
degrees F., and supports a 107- 
pound load. When used to join rub- 
ber and m etal, its adhesion strength 
is 1J30Q pounds to a square Inch, 

Tlf fS 

Hollow Freight Car Axle 
Saves Tons of Steel 

Axles foT railroad cars made of 
seamless steel tubing are expected 
to save about 65 tons of steel a day, 
or more than 20,000 tons a year. 
The hollow axle, developed by the 
P ittsburgh Steel Company, is said 
tto havte: percent greater resist- 

ance to bending than solid steel 
axles and will wear three to four 
Limes longer- Cost of hauling dead 
weight ts reduced, tor the new 
axle for a 50- ton car weighs 260 
pounds less than its predecessor. 
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■ft* GAME o/4i« MAGIC BROOM 




Cur^n v*o brGom tidhijtet le hueo-s- 
ure dfltopc^i af ifGnei IrCirr butlefl 



I F YOU think a curler must 
be a hail dresser and a 
broom ip only a household 
sweeper, you are not famil- 
iar with one of the fastest 
gccmmg winter sports in 
America. 

That sport is curling, a 
game of old and honorable 
heritage. It might be called 
a cross between shufFleboiird 
and bowling— on ice. 

Curling is a major sport in 
Canada, Scotland, Switzer- 
land and other countries. 
Though played as early as 
the 186 G + s in upper New York 
state, and in the gay nineties 
in Chicago, it is only recently 
that curling gained a strong 
foothold in ih-c United States, 
This winter, the number 
of curlers in this country 
was greater than ever be- 
fore. Country clubs in many 
large cities have taken up 



Photo* t mm Chk«iCO 9s|0 

Wore* The or captain, it uv 

in g hi-e broom in she path -of ttane 
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the sport* Throughout Wisconsin, 
Minnesota* and other northern 
states, both indoor and outdoor 
curling are played with growing 
enthusiasm by old and young, men 
and women. International matches 
arc played between America and 
Canada, Even in the heat of July 
4th r 1943, a major curling tourna- 
ment nr “bonspLeJ” was staged in 
ihe St. Paul, Minn., municipal in 
door skating rink. 

It is easy to learn the fundamen- 
tals, easy to play, though practice 
and aptitude are required lor pro- 
ficiency as in mosl spurts. The 
main qualifications are a good 
sense of balance, rhythm, lack of 
muscular tension* and consilient 
practice. 

The only requirements for a 
curling match arc a sheet of ice, 
46 yards long and 14 to IS foot 
wide, properly marked at each 
rand; two standard circular curling 
stones per player, and a broom not 
unlike the common household va- 
riety. Most devotees of the game 
wear tam - T o-shsm ter headgear, or 
balm orals, as a mark of proud 
identification. 

To understand curling, picture 
first the 48-yard “sheet” of icc\ At 
each end of the sheet is a twelve- 
foot circle* ii.s center midway be- 
tween the sides and four feet from 
the end, A small round area at the 
center is called the tee, or 1 'but- 
ton,” or goal Usually there are 
two other circles, four and eight 
feet in diameter, inside the twelve- 
foot circle, but these have no bear- 
ing on the game, except to facili- 
tate measurements. 

The only other outstanding fea- 
ture of ihe sheet is the "hack.” 
This is simply a depression in the 
ice or a raised wooden blocklike 
iilfair used for a foot support for 
l he players in much the same 
manner as a baseball pitcher has 
his mound or “rubber.” There are 
two hacks, one at each end of the 
sheet. The large twelve-foot cir- 
cles are called the “ho uses.’ 1 

Each player must have twn cir- 
cular curling stones, most of which 
arc imported from Scotland. The 
stones are polished granite* about 
thirty-six inches in circumference, 
weighing from 34 to 44 pounds, 
and having an eosy-to-grip metal 
has idle on the topside . In pertain 
ports of Canada, the game is 
played with "iron stones' — -actu- 

MARCH, 1344 




Standing in the "heuse " □ I earn cap la in ii directing lb? play 
af Taammote about 1e delivif a Hone fpotrt apposite end <?f iheoi 




Inammatqi oF th* ihgplw w^ief their brooms (abpwo} in front 
pf moving s fan ■? . Beftow, two iktpi waich a fione glide home 

PboLa Jiocij SubuiiL-uff^ Club. E J . O 
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ally made of iron and weighing up lo 60 
pounds. There are iron stones for women, 
smaller and weighing only 25 pounds. But 
the "stnne stones" are most popular, and 
cost from $30 to $60 a pair* representing the 
major item of expense for equipment. 

The brooms are regarded as an essential 
part of curling, although various curlers 
have their own ideas of their exact utility. 
These are slightly larger and have slightly 
longer handles than the usual household 



broom, They are known 
as “corn brooms” and 
generally have basswood 
handles. Their function is 
that of any broom- 
sweeping — but they are 
made especially for effi- 
cient operation on ice. 

A curling team is called 
a “rink" and is composed 
of four players. Two rinks 
compete against each oth- 
er and each of the four 
players on each rink, 
playing alternately t slide 
two stones down the 
length of the shee^ trying 
either lo place them as 
near to the tee as possible, 
or to knock out the op- 
posing s£one t or to place a 
guard so that an oppos- 
ing stone cannot reach a 
strategic position in the 
"house” 

When all eight players 
have delivered their 
stones, the count is made, 
and every stone lying nearer to the tee than 
the best stone of the opposing side counts 
one point. 

Each rink has a captain or "skip" who is 
virtual dictator of the entiro play of his 
rink. Since the skip generally is the most 
expert, he plays last. While his three team- 
mates play their stones, the skip stands in 
the house or near the tee and directs the 
play, designating the shots and the posi- 
tions where he would like the stones to 
come to rest. 

Since a curling sheet is 
exactly the same at both 
ends, all eight players 
shoot first from one end 1 
then reverse direction 
and shoot for the other 
end. Each time the two 
rinks complete the play- 
ing of their total of six- 
teen stones [two tn a 
man), an "end” or inning 
has been played, A full 
match consists of eight to 
four teen ends — usually 
twelve. The accumulative 
number of points won on 
each end determines the 
final score. 

Sliding the curling 
stones is some thing of an 
art, and the action of the 
stones as they travel over 
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the ice is what gives curling its 
name. With a slight motion of the 
wrist, a curler can give the stone 
an inward or outward twist that 
causes it to curve, or curl, as it 
loses speed. The action might he 
compared to the curve of a bowl- 
ing ball. A proficient curler can 
curve his stone with great accu- 
racy. Players slide the stones with 
an easy underhand motion* a good 
deal like bowling. 

When a stone is started on its 
journey down the sheet* the three 
teammates of the shooter, all 
equipped with brooms, sweep the 
ice in front of it. This sweeping 
controls the rate and direction of 
the stone by polishing the ice, al- 
lowing the stone to travel farther. 

Origin of the game of curling i s 
lost in the mists of antiquity. Ref- 
erences to the sport date back as 
far as the 16th century in Scotland. 
It was in the middle of the 10th 
century that a group of Scottish 
Highlanders stationed in Quebec 
thought of their native sport as a 
means of passing the long hours 
of a rigorous winter. Having no 
stones, they fashioned equipment 
from cannon balls, melting them 
down and casting them into a 
shape like a teakettle. 

Organized curling clubs came 
into being in Canada in 1807. In- 
ternational matches with United 
States teams started in 1384 when 
Robert Gordon of New York pre- 
sented a trophy to be played for 
alternate years in Montreal and 
the United States, 

In sections where outdoor ice is 
available consistently throughout 
the winter, curling enjoys its 
greatest popularity. But the game 
is spreading indoors as more and 
more indoor rinks and “ice pal- 
aces 1,11 are opened. One of the most 
elaborate is in Milwaukee where 
the Milwaukee Curling Club and 
Wauwatosa Club play in a new 
$150,000 establishment. 

Upwards of 50,000 curlers in 
Canada belong to official clubs or 
associations, in addition to many 
unaffiliated “occasional” curlers. 

Steeped in tradition, curling has 
brought many customs down 
through the years* one of them 
“stacking brooms” after a match. 
Stacking their brooms as soldiers 
stack rifles, the players proceed to 
the “curler’s hut 5 * or clubhouse, 
equivalent of golfs 19th hole. 
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"Playhouses” Rip Invasion Craft 
With Twin Six-Pounder Gun 




Top, irps-Fdld of revolving gun turret; bottom, **tei>or view 



Gun turrets about the size of a child’s playhouse 
guard the shores of En gland, ready to pour a stream 
of death into small Invasion boats. The turrets, 
which revolve in a circle of 360 degrees, house twin 
six-pounder gun^ Their range is over 5,000 yards. 
The' coast defense gun was used at MaIta T and on 
one occasion destroyed eight Italian torpedo boats 
and five E- boats, Although the gun has the same 
caliber as the famous ^British antitank gun, they 
have little else in common for each was designed 
for a special job. ^ ^ ^ 



Strong Fiber Tape Replaces Steel Band 
For Strapping 100-Pound Packages 

Laminated fiber tape, a substitute for steel bands 
or wire, can be used in all types of steel strapping 
tools for packages. It is water repellent, has a high 
tensile strength, and is said to be suitable for pack- 
ages weighing up to 100 pounds. The tape is made 
in 450-foot rofb in three widths and two thicknesses. 



Jt 7* * 



X* 



MARCH, 1944 



81 



■ri 




General E f pc trie tiammer w3th T,6OO,O0O“potmd wd- 
Ipp (top) ferg*m onMun» iup*rcliarg*f hi Of 35- 

tflJl m aio I p i ecu. Bolow^ tacq unr jpreay a forging 

W^_sLltishgu^i: ptigLg 




"Y/OUR Uncle Sam is packing a concealed 
* weapon these days, a deadly weapon 
so obscure that few have noticed the je- 
assuring bulge on his hip. 

This weapon is the growing number oi 
giant forges, huge automatic hammers of 
war which t day and night with earth- rat- 
tling crashes, are pounding millions of red- 
hot chunks of metal into smaller* denser, 
tougher and lighter parts of the mechan- 
ical man-killing devices necessary for a 
nation’s survival in modern conflict. 

These massive machines in America’s 
war plants are actually battering the Axis 
hopes of victory into the stained and lit- 
tered soil of the world’s battlefields. 

For this age of speed has produced a war 
of speed. Speed in airplanes, tanks and 
battleships is hugely the relation between 
power and weight. Forging reduces the 
size of a metal part while adding to its 
strength, Reducing the size of parts cuU 
the deadweight of the whole. 

Thus* as the number of its forgings is in- 
creased, a bomber or fighter whips up its 
velocity another 50 miles an hour, A bat- 
tleship plunges forward with an extra, two 
or three knots. An antiaircraft gun can 
reach another 1 T 000 yards of effective range. 

For example, a Flying Fortress contains 
more than 2,000 forgings. Its builders in 
the Boeing aircraft plants sometimes call it 
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This hydraulic forging presi »;veeiei sltel caiting witfi 6,000-ton impact at Malta Machine Co., Pittsburgh 



the f T lying Forging.” Yet* forging strength 
and efficiency into one single item— the 
aluminum cylinder heads of the engines— 
instead of casting gives this powerful 
bomber more than 10.000 feet of extra alti- 
tude, Nearly two extra miles of safety 
from bursting flak. 

Only now can it be said that this nation 
is forging toward victory with a sufficient 
number of the machines which range from 
those used in pressing a hot sheet of alu- 
minum into shape between dies, to huge 
drop forges crashing 35,000-pcmnd ham- 
mers on giant masses of red steel with an 
30,000^000-pound impact amid gusts of 



smoke and spectacular showers of sparks. 

Planning for war, the Axis nations fran- 
tically built forges years ago H Hoping for 
peace, the United States was woefully 
short, especially of the larger forges rang- 
ing up to GOO tons in weight, including a 
base of steel and concrete* and taking up 
to two years to construct. 

First it was necessary to build enough of 
these hammers of war, often costing above 
$20€ h OQ0 each, to meet production needs for 
thousands of separate parts and products 
including all types of guns, projectiles, 
bayonets, knives, engine, truck and tank 
parts, submarine equipment* armor plate, 
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Hidden behind more thrill- 
ing battle headlines has been 
the story of the frantic strug- 
gle to catch up with the ene- 
mies’ advantage in the posses- 
sion of forges which change 
the whole character of an 
ordinary piece of metal* 

Exactly what the impact of 
the forging hammer does to a 
section of hot metal has not 
been explained to the satis- 
faction of all theorists on the 
subject, although it is one of 
the oldest of mechanical arts, 
its development dating back 
to the day that the first horse 
was shod, the first knife h sword 
or plowshare was fashioned 
or the first coat of armor was 
tailored with a hammer. We 
know what to do to bring the 
results about* but not precise- 
ly how it is oITected. 

However, it is plain that 
when part of a billet of hot 
iron is pounded down, say, 
from the size of your wrist to 
the size of your forefinger 
while it is being put into use- 
ful form* the crystalline struc- 
ture of the metal undergoes a 
fundamental change. 

If you have ever absent- 
mindedly rolled a piece of soft 



Chevrolet uses 35,000-pound hommara 
[above) to produce variable- pitch pr&pel- 
bn. Selaw-j Aluminum Co. af America's 
drop forge knacks aut aluminum parti 

superchargers* turbines, etc., re- 
quiring a wide range of size and 
power, plus a varied assortment of 
dies for shaping, 

Next it was necessary to pro- 
vide for the replacement of forges 
themselves, particularly those of 
high impact* since those triangu- 
lar, guillotine-shaped mechanisms 
are so delicately adjusted that 
they begin to commit suicide the 
day they are put to work, literally 
tearing themselves apart as they 
pit steel against steel, battering 
huge chunks of glowing metal into 
useful shape. The life of the dies 
is even more limited. 

Often in the early months of the 
war, it was our castings against 
the foes' superior forgings, Now 
it is forging versus forging, with 
quantity and quality on our side* 
including a margin of safety in 
replacements. 
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Ahe>v$ r typical forging dies and otu+ 
minum sp-ray gun bemdta they form 

bread "between your thumb 
and forefinger while chatting 
at a dinner table — and who 
hasn't — you know it often 
takes on the characteristics of 
a tough, doughy rod, far 1 hard- 
or to pull apart than the orig- 
inal bread. What you have 
done in rolling the bread is to 
realign the crystalline struc- 
ture from a loose arrangement 
spread by the actions of yeast 
into a compact, longitudinal 
grain. By changing the direc- 
tion and flow of the grain and 
tightening the structure you 
have added tensile strength 
and toughness. The rolled 
bread will hang together and 
bond, rather than crumble or 
crack. 

Thus, forging a piece of 
steeh iron T alloy, magnesium, 
or aluminum — the most com- 
monly forged materials in war 
processes — not only reduces 
its sise, but gives it added 
strength which makes forged 
parts essential where metal 
must undergo great stress, 
shockj strain and fatigue, par- 
ticularly in a moving part of 
a high-powered machine,. 

Building forges was only 
part of the problem Uncle Sam 
faced at the start of the war. 
Men had to be trained to build 
them, taught a craft which 
was known to very few. Huge 
plants had to be built to pro- 
duce therm And after these 
bottlenecks were broken, men 
had to learn how to operate 
forges. 

The operation, of every type 
of forge requires a distinct 
form of craftsmanship. It is 



Above, a stock pib of alMminum alloy forging nock In an Aluminum 
Company of America plant. &elow r [respecting marine speed reduc- 
tion gear* in We&linghcuie gear-cutting works. It takes expert forg- 
ing and machining to produce gears, with 1 /l 0,000-i n e h laloronte 
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said that an excellent forge operator can 
bring down a 10,000- pound hammer with, 
such delicate precision as to touch a fly 
without squashing it 
The man who operates the hammer is 
only one expert in a crew of experts. There 
are men who turn the metal and place it 
just right for the blow T others who 
judge the heat of the metal which 
will turn Into a useless batch of 
scrap if too hot or too cooL Like 
the crew of a bomber, they must 
be able to spell one another on 
certain types of forges where the 
work is so strenuous that a rest is 
imperative every hour or so< 

What these men have to know 
depends on the typo of forge being 
operated* the kind of metal being 
worked and the nature of the 
product being turned out. 

Behind these experts is a long 
line of other specialists in the pro- 
duction of forgings which will 
stand the inspection of our army 
and navy. They start the ball roll- 
ing by turning out the right qual- 
ity of steel. 

Surface af erfmof plate if Jr icarftd" after 

flrtl ferpmg to nmOifl ftata from plate* 
bafora furnace healing for FurlFiar forgings 
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A modern forging plant 
producing aircraft parts 
will net accept a shipment 
of steel which is not 
tagged with heat number 
to aid analysis, affidavits 
as to Us qualities and 
treatment and other in- 
formation which indicate 
how it can be handled 
successfully in a forge. 

Next comes a step- 
down test in which pieces 
of the steel are turned to 
different diameters and 
deep -etched to determine 
if the alloy distribution is 
correct and uniform. 

Before this steel Is de- 
livered to a drop hammer, 
a piece from each section 
of the particular heat is 
spark tested, A specialist 
with a trained eye applies 
each sample in turn to an 
abrasive wheel Partly 
because of the carbon 
content and die alloys, the 
man who is making the 
spark test can toll by the 
volume and the color of 
the sparks whether all 
samples from a delivered 
lot are products of the 
same heat of steel and will therefore stand 
the same stresses of forging. 

With all this information and assurance 
of its quality, the forging crew has a pretty 
accurate idea of the temperature needed 
to work the metal under the hammer, much 
as a blacksmith, judging by the color of 
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the metal, knows when to start 
pounding on a horseshoe or a farm 
machine part. 

A skilled metallurgist Is usually 
on hand with instr uments to check 
temperature of the first forgings 
in a given Jot. These first forgings 
are cut into sections, etched and 
microscopically examined to de- 
termine the grain flow and other 
qualities. 

Other sample forgings arc 
cleaned and chocked for accuracy 
in dimensions^ Then the rough 
forging is usually machined down 
to the shape of the final product 
for final inspection. 

Only in tlie last few months has 
heightened Yankee skill enabled 
the production of gears for trucks, 
tanks and military vehicles with- 
out customary in a chining. The 
new process enables a special 
forge to smack out gears with ac- 
curate teeth about as fast as a 
housewife can shell peas from 
pods. Almost all the machining 
operations are eliminated and al- 
ready more than 1,000,000 pounds 
of high grade steel which would 
have been machined away in ordi- 
nary gear cutting has been saved 
for war effort. 

Uncle Sam* it is safe to say at 
has not only caught up with 
Axis in this field but is forging 
day by day* 
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Fiber From Soybean 
Is Warm as Wool 

Commercial production of a new 
from soybeans, which holds 
promise for use in 
fabrics, has just be- 
So new that it has not yet 
named, the soybean fiber has 
warmth of wool, is resilient 
can be blended with cotton or 
wool, or spun or woven into fab- 
rics. Large scale production must 
await the installation of machin- 
ery now difficult to secure* hence 
the general introduction of the 
product may await the war's end. 
Expert menta lly , soybean fibers 
have been used in blankets, felt 
hats, underwear, hosiery, suits 
and upholstery. 



Bedsprings "Massage” Sleeper 
By Motor-Driven Gyrations 



"Selling up" exemie* qr« lolten lying down on this, maHrast 

Equipped with an electric motor, a bedspring 15 
said to relieve fatigue more rapidly through ils 
relaxing qualities h induced by a gentle gyrating 
motion. The unit is said to produce a gyroscopic 
motion, "traveling" in small circles, that is trans- 
mitted to the body through the mattress. When 
used 2 Q to 30 minutes upon retiring and awakening, 
the gyrating springs also produce a passive form 
of exercise, 

Television Camera Scans City From Air 

Using a lightweight television camera perfected 
by the Radio Corporation of America, a National 
Broadcasting Company crew Shot 1 * a television 
broadcast of New York City from an airplane. The 
camera was part of a lightweight transmitter in- 
stalled in a United Air Lines flying laboratory. 



([Strips of wood veneer are bond- 
ed spirally with synthetic resin 
glue to form tubes used for radio 
masts, liferaft oars, and for con- 
duit tubes in airplanes and boats. 
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"Talkie” Films of Flights 
Reveal Students 1 Ability 

What goes on in the cockpit dic- 
ing a test flight is revealed by a 
combination photo- recording de- 
vice recently made public by the 
Civil Aeronautics Admin istration. 

During the flight the instructor's 
spoken observations are recorded 
on magnetized wire, while a con- 
tinuous film is made of dial action 
on the instrument panel. The 
camera setup not only "shoots” the 
dials, but shows the movements of 
ailerons, rudders, and elevators. Cleaning and coaling tanks are mounted on tap 6f truck <obin 
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Wood' Burning Truck 
Has Generator on Side 

Instead of gasoline vapor, gas 
from burning wood is used to op- 
erate a Now York delivery truck 
equipped with a special generator. 
Gas from small pieces of wood 
burned in the generator, which is 
mounted on the side of the truck, 
goes through cleaning and cooling 
tanks on top of the cab. After be- 
ing properly mixed with sir it 
passes into the cylinders, , 
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Giant War Map 
Is Used to Plot 
Allied Convoys 



In the operations room 
of the British Coastal 
C f j m m a n d hea ckj nailers 
is creeled one of the larg- 
est maps ever made on a 
conical projection. It de- 
picts Europe and the 
North Atlantic, from 
above the Arctic Circle to 
the North African coast. 
It measures 20 by 30 feet. 
All movements of con- 
voys and their escorts are 
plotted mi this map, with 
the use of symbols. tl- 
boats or other enemy ves- 
sels sighted by aircraft 
are also shown, as are the 
positions of Allied sub- 
marines and convoys 



One ef ihc largest map* wei 
made on conical projection is 
died by British Coastal Com- 
mand ha pl&1 cenv«^ m ovem £* n il 
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POPULAR MECHANICS 





sawed to the slmpes indicated 
in Fig. 1. Routing of the rabbet 
for the mirror can bo done on 
a shape]- or drill press, or it can 
be done by hand if no power 
tools are available. In either 
case, a little hand work will be 
necessary to complete the rabbet at the 
bottom. S mootliing the edges on a drum 
sander as in Fig, 2^ saves Lime and assures 
accuracy of design lines. By using a small- 
er size stick or drum for the tight places, 
practically all of the edges may be sanded 
in the lathe, leaving very little work to be 
done by hand. After the parts have been 
sanded, the frame Is assembled, using a 
tongue-and- groove joint at the bottom and 
mortising in a piece across the top. This 
piece carries three knobbed pins as indi- 
cated in Fig. 4. The pins arc glued in holes 
in the crosspiece and can be made of brass 
•curtain rod or they can be made of wood 
and bronzed to simulate brass. 

A hunt through the scrap pile may yield 



QtozoeftU 

LYRE MIRROR 

OttiUcUi lokWbtuito 



By Benjamin Nielsen 

T~\ESIGNED to hang on a wall, this lyre 
^ mirror will harmonize with almost any 
furnishings, and if reduced to half the size 
given in Fig* I, it w ill provide a novel van- 
ity mirror for a dresser or table. The lyre 
motif is carried out in the hinged easel 
brackets or wings, which form an attractive 
support in the opened position, and fold, 
flush with the sides of the mirror in the 
closed position. 

The main part of the frame is of 1-in, 
walnut and Is made in two parts band- 
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HANGING 

fi-tACKET 



MATCH EO 



OVERLAY RATTEENS OF BURL j 
OR CROTCH VENEER 



some interestingly grained pieces 
that can be shaped and worked 
down to a thickness of in. for 
the overlay pieces. Fig, 3, which 
are glued in place. Surfaces on 
which glue is used are roughened 
before the glue is applied. Small 
brads, driven into the frame to 
project slightly where the over- 
lays are to be applied, and then 
pointed, will aid in holding the 
overlays securely and prevent 
slipping when the gluing clamps 
are applied. 

Brackets are out from !£-in. 
walnut to the same outside shape 
as the mirror frame, the only dif- 
ference being at the hinged edges. 
After rounding the edges of the 
brackets, the frame is finished 
with three coats of shellac rubbed down between coats with 
4/0 steel wool. A plate glass mirror should be used. The mir- 
ror backing is cut from plywood „ and is then used as a pat- 
tern or guide in cutting the mirror glass. Mirror and back- 
ing are inserted and secured in place with small brads. The 
brackets are now hinged to the back of the mirror frame 
as indicated in Fig, 5, and if desired, a hole is bored in the 
top crosspiece for hanging the mirror. 



BRASS 

CURTAIN ROD 



New Oak Given Pickled Finish by Applying White Filler in Pores 



The open grain of oak offers more oppor- 
tunity for novelty finishes than almost any 
other wood. These finishes are obtained by 
the use of a filler that can be rubbed ofF 
the surface of the wood but is retained in 
the pores. One popular oak finish is pickled 
oak, in which the wood remains its natural 
color, and the pores are white. To produce 
this finish* first brush the wood lightly t us- 
ing a fine wire brush, such as a suede-shoe 
brush, to clean and smooth the surface and 



remove dust that may be imbedded in the 
pores. Brush with the grain of the wood. 
Then apply a thin coat of shellac or other 
suitable sealer. When this has dried thor- 
oughly, sand the surface smooth with No. 
S/0 or 3/0 sandpaper, being careful not to 
cut through the sealer. A white sealer is 
next applied and any excess rubbed oft the 
surface. After this has dried, it is ready for 
another coat of shellac. Then the varnish 
or other finish is put on. 
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Three-Sided Valance Dresses Up Plain Window 
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Scroll.^ wed from hard-pressed board 
and fitted across the top and down the sides 
of a window, a three-side valance often 
improves its appearance. A frame of 14 -in. 
stock is fitted inside the window casing and 
screwed to it as indicated* after which the 
valance is screwed to the frame. The latter 



must be at least 3 in. deep if the window 
is covered by a Venetian blind as this much 
space is necessary to operate the blind. As 
used originally in the U. S. Gypsum model 
research home,, the valance was painted to 
match the walls* taut it could also be painted 
to harmonise with the woodwork. 



Cotter Pin Provides Handy 

The problem of providing a support for 
a hot soldering iron is solved by using a 
large cotter pin as shown. The pin is spread 
at the top and shaped to fit loosely around 
the shank of the iron so that it will stand 
vertically and thus always be in position 
to support the iron when the latter 15 laid 
down. The legs of the pin are bent about 
half way up their length and spread to keep 
the support from tipping. If necessary, a 
wire ring can be clamped or soldered 
around the shank to keep the cotter pin 
from working up too close to the handle 
of the soldering iron. 



Support for Soldering Iron 
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Buggy Strapped to Wood Runners 
Quickly Changed Into Sled 




Baby’s buggy can be pushed over snow 
and Ice as? easily as It pushes across the 
living room floor if these simple wooden 
runners are made for it. They are cut out 
and fastened to crosspieces as shown in the 
illustration. Only a few seconds are re- 
quired to slip them in place and strap them 
securely to the utiles, which fit into slots 
cut in the upper edge of the runners, as 
shown. The runners will slide more easily 
If they are edged with sheet metal strips 
or heavy galvanized wire. Since the run- 
nel's can he put on and taken off so readily, 
there is no need to remove the wheels. 



Sagged Window Sash Repaired 
With Screw and Eye Bolt 

If the lower 
crosspiece of an 
upper window 
sash has a tend- 
ency to pull away 
at the mortise 
joints, here is an 
easy way to repair 
it. Just drill 
through the cross- 




piece and put in a couple of small eye bolts 
as indicated. Then put the sash in two bar 
clamps f pull up the joints tightly and drive 
screws through l he eyes of the bolts into 
the side of the sash. 

Edges of Lettering Guide Beveled 
For Easy Sliding on Work 

By slightly bev- 
eling the edges of 
my lettering 
guides at the ends, 
they can be moved 
over the work 
without the edges 
catching on tape 
used to hold dawn 
the work, This 
does not Interfere 
with the regular use of the guides, and can 
be done in a few minutes with a piece of 
line abrasive paper. 

— Robert L. Burleigh, Arlington, Va. 




Electric Heater From Headlight 

An efficient and 
beautiful chrome- 
plated electric 
heater can be 
made at very little 
cost by using an 
old auto headlight. 

Just install a por- 
celain lamp socket 
inside the head- 
light shell to take a heating element, which 
can be purchased from electrical supply 
stores. The headlight reflector can be cut 
to fit behind the socket. A suitable handle 
can be had from an old electric flatiron, 
and a base can be found around most 
homes. In many cases, a scrolled iron base 
from an old floor or table lamp can be used. 
The headlight lens is replaced with screen 
wire* which is held in place by the lens rim, 




Razor Blade Used for Cutting 
Handled Safely If Taped 







To protect the 
when us- 
razor blade 
tor cutting papers 
and clippings from 
magazines* open- 
ing envelopes and 
packages and oth- 
er purposes, cover 
the blade with ad- 
hesive tape as shown. The cutting corner 
will be pressed through the tape the first 
time it. is used, but the rest of the blade 
will remain covered. 



CUTTING 
COfiNEft 
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Pucks Serve as Balls in Playing Ice Croquet 




14' K 1 

HICKORY 



SHAMED 
AND BENT 



Specialty mad* for uia an fcr, fhi* navel tro- 
quvt set pflrmSts you la enjoy th!( popular 
gavne the y*or j FoUtigL Other than being 
played art $kattl and With □ puck ifittead af 
a bait, the $e>m* 1$ played and i cored in the , 
lame way ai an the lawn.. The forlher the i 
wickets can h* located apart, the better, ai 
thlt will give you a chance to skate fa retrieve 
the puck and oTia will mafee lh* game more 
difficult. The wicttifi and stake l are frozen 
solidly in the ice by letting the end* in hnlei 
filled with water. Length f of broomstick will 
i do for ih* mallet handles and stokes, and 
each puck should be identified by pa trifing 
ft a different color 
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How to Get Best Results When Using Pyroxylin Cements 



Successful use of pyroxylin cements de- 
pends considerably on a thorough knowl- 
edge of their characteristics, and the prop- 
er methods to be employed. Unlike animal 
or fish glues, these cements never should be 
clamped tightly— cither clamp very lightly 
until completely dry or just push the parts 
together with a single motion. Any move- 
ment of the pieces after they come together 
will weaken or ruin the joint. Wood or 
other porous material first should be given 
a thin coating of the cement and dried for 
half an hour, after which they are again 
coated liberally and brought together as 
above for 24 hours. These cements are very 



strong if used correctly. Use a surplus of 
cement, light pressure or none at a lh and 
do not disturb the joint after assembling it. 
Most pyroxylin cements are of about the 
same composition, and about equally effec- 
tive , Some are referred to as “liquid sol- 
der 1 ’ or “cold solder/ 5 which are merely 
these same cements with a binder of alu- 
minum bronzing powder. Generally the 
clear cement is preferable. 



CTo protect a check from being altered put 
a small strip of cellulose tape over the fig- 
ures This cannot be written over, and re- 
moving it will ruin the check, 
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FLY 

SWATTER 



MENDING 

TISSUE 



PLASTIC BOTTLE CAP 



CLOTHESLINE PJtDf 



MOLDED 

MUSK 



A tin can having Doth on ds removed makes an 
excellent maid for torn meal mush, af the 
mu*h ten be pushed out and sliced for frying 
os needed. The can alia keeps the mush from 
drying aul when tiered in a refrigerator 



Torn lining in the toe of a ihov Can bo kept 
front wearing a Kelt in your bote by cover- 
ing the tear with a patch of dolh adhesive 
tape, being tore the lining if smoothly In 
place before the tape ii applied 



Above: When mending glast or dunowors 
fry modeJing day to hold Jhs broken pieces 
in position while the cement Fs fairing. Left: 
Using a fly iwnHcr to place mending tissue 
in hard- lo- reach places simplifies repairing 
Iran in trouser legs and coal sleeves 



AboVfl: A neat rs placement for a loti or 
broken tip on ihe end of on umbrella If 
o plastic ball I q COp, which should be en» 
vnented in place with waler proof glue, 
Leftj A rug will ”ilay pul JJ while beaP- 
ing it on a Pine if 0 doibesltne prop 
is pinned to Ihe rug at shown with Two 
dethetpins through hole! in tho prop 
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COTTON 



ADH££IV£-TAPE 

SPOOL 



MASKING 

TAPE 



Above: Don i throw awey the empfy ipeal 
and container holding odhes<«vei tape, use 
ir m a d isp enser for absorbent colfon. 
Ri^hlj Soot and smoke streak* on t he w?H 
around a ho I -air regis-ler are avoided by 
•scaling ihc cmek with cellulose lope 



■i" OOV,'£t 



SOLDERED 



String 



CHAIN-TVPE 
KEY RING 



Abover “Fishing" a lampcord through a 
floor Famp is easy when a chnim-type key 
rings is used So first Work □ firing Lhrpughf 
the hole by which the wire is later pulled 
through, RigM: fly hinging a door between 
two shelves ini a dashes da set and fatting 
is with a podlo<k r g nco* lockbox ii hnd ip 
which 14 Jlore valuable fishing equipment 



PROBLEMS 



WINDOW 

FRAME 



By ahorlening an old flal-lypt eurlain rad 
end soldering a nail in each end a I shown, 
a neat adjustable bracket eon be had to 
hold a box of waxed paper or deeming tfs- 
me conveniently at hand on O wall 



Where metal curtain rodi are not availabh, 
inexpensive ones of wood can be made to 
fit windows up la 36 in. wide by using stand- 
ard 16-in. doweli, the ends of which are 
pegged in small wooden brackets a* shown 
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Surgical Dressings Folded Quickly 
With Aid of Cardboard Guide 




Folding of 4“ in. square surgical dressings 
can be done uniformly if & guide like the 
one shown is used. It consists of a piece of 
white cardboard 9 by 16 in, in size marked 
off with waterproof ink as indicated. In use f 
the cardboard is placed on a flat surface* 
preferably on a black background, and the 
dressing to be folded is placed on top of the 
cardboard. The lines on the cardboard can 
be seen through the dressing so that no 
time is lost in measuring where to make 
the fold?. Start with the lower edge of the 
dressing even with the bottom of the card- 
board. Then fold the projecting portion of 
the dressing at the top down even with the 
top of the cardboard. Next, fold the bot- 
tom of the cloth up even with the line AB. 
Now, fold the sides toward the center to 
meet at the center line AA* Push loose 
threads at center in from the edge. Then 
fold the top of the dressing down to the bot- 
tom, and again fold it in the center. Guides 
for other bandage sizes may be similarly 
made. 

— Mrs. Bernice Ashenfelter, Corning, la. 



Theft of Auto Tires Discouraged 
By Locking Wheel Nuts 
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By locking one 
nut on each wheel 
of your car, you 
can make It very 
difficult to remove 
them and thus 
discourage theft* 
To do this, you 
will need a small 



padlock and a strip of : ."j«-in. flat iron ly 4 
in. wide and 3% in. long for each wheel 
Drill the iron pieces near the ends to take 
the padlock shackles and in their centers 
to slip over the wheel bolts or studs. Then 
bend the pieces to form wide U- shapes and 
slip over the wheel holts as indicated. You. 
Will need small padlocks that have long 
shackles and, for convenience, it is a good 
idea to obtain locks that can be operated 
with the same key — C. E„ Packer, Chicago. 



Fountain-Pen. Clip Holds Firmly 
Over Safety Pin in Pocket 

The possibility 
of a fountain pen 
slipping out of 
your pocket is 
lessened by using 
a safety pin inside 
the pocket near 
the top as shown. 

This is especially 
true when carry- 
ing the pen in a 
shirt, as the cloth 
is so thin that the pen clip is less likely to 
grip it firmly. The safety pin provides the 
necessary thickness to prevent this, and 
will not be noticeable if care is taken when 
putting the pin in place. 




Tassels Tied to Prevent Tangling 
When, Laundering Them 

If the tassels on some of your clothing or 
other laundry tangle and become mis- 
shaped when laundering them, just tie the 
tassels with string as shown, This will 
keep them in shape, and is much easier to 
do and takes less time than reshaping the 
tassels after they have become tangled, 

— Benj, Nielsen, Aurora, Nebr. 
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Decorative Covers Dress Up Cigarette Boxes 




DRESS 

ORNAMENT 



WOOD 



cgareue aox^^p 
FITS SMUGLY IN COVER ’ 

2G-GA. 
SHEET METAL 



DOWEL 



Topped by n metal orna- 
ment or a small jigsnwed f 
wooden figure T those covers 
are a novel way of dressing | 
up boxes of cigarettes known 
ns "flaE fifties." The covers are especial- 
Jy desirable when the cigarettes are pre- 
sented as gif Is or when they arc kept on 
a table or desk in the home or office, A 
wooden cover like the one pictured in the 
upper left-hand corner is assembled from 
thin stock as Indicated in the detail below 



EMERY 
CLOTH 
. DISK 



BENT ON 
DOTTED UNIS 



fENCi 



the photo. The metal cover is made from 
any available thin sheet stock, such as 
brass, copper, stainless steely etc., and is 
cut and bent as indicated in the lower cen- 
ter detail. If desired, a beautiful engine 
finish can be applied to the metal cover by 
scoring it with an emery- cloth-tipped 



dowel rotated in a drill press, using a fence 
to keep the scores in line. It is a good idea 
to first practice on a piece of scrap metal. 
A discarded dress ornament or a piece of 
dime-store jewelry soldered to the center 
of the cover adds a decorative touch. 

—Herman R, Wallin, Washington p D. C. 



Loose Joints Made Firmer by Wood Powder Used With Liquid Glue 

Joints are greatly strengthened and sur- 



ace irregularities are filled In when this 
chnique is followed in using prepared 
Uid glue on small joints such as chair 
gs, on inlays, gunstocks, etc^ Coat both 
liberally, press together and if pos- 
rub the surfaces together for a mo- 



ment. Then separate and allow to stand 
3 to 4 min. Have at haYid some finely pow- 
dered wood (prepared by rubbing a block 
over a sheet, of coarse abrasive) and sprin- 
kle this liberally over the glue on one 
piece. Add more glue to the other piece, 
press the two together and clamp firmly. 
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VALVES are uiudly gbbv t&mpfitiion 
type. Failure end tan bt d?l«ffflinfld 
by blowing through valve as explained 
in lexf. Pholai ih o*r simple repairs 
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PIPE LEAKS can be nipoind parma no nljy wTlli 
rubbflf Host, as the wo Olh«r temporary 

mvlhgdi are tbwn below together with tabln 
tor d*Mjnint^ Fen-gth of pipe npFacimtiits 



T HERE are several small plumbing re- 
pair jobs that need only a Utile “know 
how” plus a few minutes work, and still 
another half dozen heavier repairs that are 
well within the capabilities of the average 
person. 

Valves: No. 1 rule in plumbing is “Know 
your valves.” If a leak should develop any- 
where in the system* muss is held to a min- 
imum if you know exactly where the main 
shut-off valve is located. Take the family 
downstairs some evening and show every 
member just where and how water, gas 
and electricity can be shut off in case any- 
thing goes wrong. The main shut- off valve 
usually is a stop-and- waste valve, which 
stops the water when turned off, and also 
has a small opening in one side or the bot- 
tom to drain off waste water standing in 
the pipes on the house side. The most com- 
mon style of stop- and- waste valve is made 
in the familiar globe pattern, as shown in 
the cutaway view Figs, 2 and 3. This valve 
is of the compression type — being worked 
by turning the handle, which compressed 
a composition or rubber washer against 
the seat of the valve. The most common 
repair to globe valves is replacement of the 
washer, Fig, 5, Ordinary faucet washers 
are used, and the size is determined by the 
size of recess into which the washer fits. 
Leakage around the stem can be cured by 
unscrewing the packing nut and wrapping 
four or five turns of candle wicking mois- 
tened with soap or oil around the stem, as 
in Fig. 4. Ordinary string will do in sn 
emergency. 

The ground-key stop -and- waste valve, 
Figs. 7 and 8 ? is used in the same capacity 
as the globe valve, but works in an en- 
tirely different manner. This valve is a 
metal- to-metal contact, the tapered stem 
having a hole at its center which blocks or 



TEMPORARY 
WPE REPAIRS 



© 



5-HEET 

METAL 

Rubber 

pad 



WOOD 

PLUG 

TAPPED 

FOR. 

SCREW 



PfPE LENGTH NEEDED 
EQUALS A MINUS B 
PLUS 4 JOINTS 



Mfrsi 

Comm- 

Silts 



5 Worn* 

L si “ 


Qvhidi 

Diam-ornr 


lnjido 

Dfe*TH»*f 


fr^ldnbe “bread Enhrrx j 


Single 2 Jalfilp 4 


V& in. 


.675 


,4*3 


14 in.+ 


VA6 si. 1 1 ^ Tr. 


f Vs In. 


r.AV 


.622 


H m.— ■ 


In. 114 In. : 


1 *4 In. 


I.Q5D 


.B24 


SliT 


Khl. Ittirt, 


\ In. 


1.3TS 


1.049 


ft in.- 


in. 1 & in. i 


lii in. 


l-6» 


1 330 


ft to. 


1 in. [ 2 In. 



MARCH, 1944 



99 




REFILL TUBE SUPPLIES 
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passes the water with a 
quarter turn. The valve 
will leak if the contacting 
metal surfaces become 
roughened. The obvious 
cure is to rejfrind the 
valve with valve-grind- 
ing compound or a paste 
made from fine abrasive 
powder and water. Fig. G. 

All stop- and- waste 
valves have a pressure 
side which must be lilted 
to the pressure side of the 
piping. If the valve is in- 
stalled backward, it will leak water con- 
tinually through the waste hole. Fig. 1 
shows how a check can be made by blow- 
ing through the valve. If the valve Is the 
globe type, open the cap that closes the 
waste hole. Now, with valve turned off and 
the waste hole open, you can blow through 
the house or fixture end, but you can't 
blow through the pressure end. On the 
ground-key valve, the waste hole is opened 
automatically when the valve is closed. 

Pipe leaks: The best "fix-it™ for a leaky 
pipe is to cut out the poor section and cou- 
ple the pipe ends with rubber hose and 
hose clamps* as shown in Fig, 10. A repair 
of this kind will last for years. 1-in. auto- 
mobile radiator hose is the right size for 
34- in. pipe; 34 -in. garden hose will fit *4- 
in. pipe. Other emergency ways to stop a 
leak are shown In Figs. 11, 12 and 13. Dop- 
ing with white lead, varnish or anything 
of similar nature under the patch will as- 
sure a good job. Of course, the best way 
h to install a new pipe, When you do this 
you will need a union connection as in Fig. 
14 ? since you can T t screw both ends of a 
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pipe in place at the same time, The last 
column of the table in Fig. 15 will help 
when calculating pipe lengths required. 
Toilet flush tank: Likely about every 2 
or 3 years the toilet Hush- tank mechanism 
will need attention. Worst offender is the 
flush ball, Fig. 13, which becomes worn 
and permits water to escape continually 
into the bowl trap. Fle It by installing a 
new ball, observing the clearances re- 
quired, as shown in Fig. 17. Fig. 16 shows 
the operation, but in actual practice you 
lift the ball stem and then turn the stem 
with one hand while you hold the bull in 
the other. Be sure that the guide is high 
enough. If it is too low* the ball will im- 
mediately drop back into the opening un- 
less held up by holding the trip handle. 
If the new ball doesn’t stop the flow of 
escaping water in the bowl trap, check the 
intake valve. First* pull up the float rod. 
If this stops the leak, all you have to do is 
bend the float rod as in Fig. 20, to put more 
pressure on the valve. If this does not stop 
the leak, the trouble is probably In the 
valve Itself. Remove the valve core, float 
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FAUCETS ore Lrlually repaired by fitting 
n»w faucet wather. Equine# of Opera- 
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by the photographs on this page 






V 



-■U M 



FACKING 



SPINDLE 



WASHER 



VALVf SEAT 

COMPRESSION FAUCET 



FULLER 

Faucet 



rod and float ball by unscrew- 
ing the two thumbscrews 
marked A in Fig, 18. The 
mechanism you remove will 
look like the detail in Fig. 13. 
Replace the washer at bottom 
(use a faucet washer of the 
right size), also inspect and 
replace, if necessary, the 
leather stuffing washer at the 
center of the core. When re- 
pairing a flush-tank valve, the 
water supply must be shut off. 
If the job is merely a new 
flush ball you can shut the 
water off at the tank itself by 
holding up the float rod. 1 
After the flush-tank mech- 
anism has been put in good 
condition, oil the trip-lever 
mechanism occasionally. 
Check the float ball for leaks 
by shaking it gently with the 
tank empty 4 If desired, the 
end of the refill tube can be 
pinched together slightly 
to conserve water since it sup- 
plies more than enough water 
to fill the bowl trap; the end 
must not be below water level. 
Faucets; These need atten- 
tion more frequently than any 
other part of the plumbing 
system. They differ in ex- 
terna! appearance^ but the 
working mechanism is always 
the same. Chances are your 
faucets are compression type. 
If the water comes on full 
blast with half a turn of the 
handle, they are quick-com- 
pression type, If it takes four 
or five turns, they are ordi- 
nary or slow-compression 
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type. Both work the 
same way. The fuller- 
ball type of faucet has 
been off the market for 
a number of years, but is 
still found in actual use. 
Typical compression and 
fuller faucets are shown 
in Fig. 21. The compres- 
sion type Is repaired by 
replacing the washer at 
the end of the spindle, 
the whole operation be- 
ing as shown in Figs. 22 
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to 25 inclusive, Equally sim- 
ple, the fuller faucet is re- 
paired by unscrewing the 
portion shown in Fig. 21 and fitting a new 
rubber fuller ball, 

Be sure the main valve is turned off be- 
fore you fix faucets. Open the faucet to 
release standing w^ter and back pressure, 
then go ahead with the repair. While 
you’re at it, inspect the valve seat (com- 
pression faucets) since a new washer is of 
little use if the seat is rough or scratched. 
If mildly rough, smooth it with a disk of 
sandpaper on a stick as shown in Fig. 2B- 
if very rough, invest fifty cents in a faucet 
reamer. Of course, the faucet can leak at 
other points independent of the washer. 
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If the leak is at the top of the stem, remove 
the handle and packing cap and replace 
the packing. If you haven’t a regular pack- 
ing ring, you can use candle wicking or 
string moistened with oil or soap. If a 
faucet leaks at the threaded pari of pack- 
ing cap, unscrew the cap and wrap a piece 
of thread around the threaded portion r 
After a faucet valve seat has been 
smoothed by reaming several times, it may 
require two washers instead of one to get 
the necessary contact. If the valve seat is 
hopelessly worn* you can buy composition 
insert seats and make the valve as good as 
new. For a few cents extra you can buy 
a faucet washer fitted with a ball bearing 
ling, which reduces abrasion wear to zero 
and gives good results even on roughened 
valve seats. 

Removing obstruct! Ions: Every home 
owner is familiar with the force cup shown 
in Figs. 27 and 28. On lavatory and bath 
connections, you can get more positive re- 
sults if the waste opening is 
plugged with a wet cloth as show r n 
in Fig, 27, Obstructions in the 
toilet bowl usually are easily re- 
moved with an inexpensive closet 
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auger as in Figs. 29 and 33 . A 
somewhat similar gadget called 
n drain auger, Figs, 30 and 31. 
is useful for a wide variety of 
"stopped -up” conditions If 
force cup and auger fail to re- 
move an obstruction in a lava- 
tory nr gink, remove the trap 
by slightly loosening the slip 
joint and unscrewing the ring 
□ t gasket joint. Fig. 32, When 
replacing trap, inspect gaskets 
and use new ones if needed. If 
the trap is die drum type, un- 
screw the cover and scoop out 
the dirt and grease with a *poon 
as shown in Fig, 34, 
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Tank leaks: The average galvanized wai- 
ter tank has a life of about seven years. 
When it starts to leak^ you might as well 
get a new one. Leaks can be stopped tem- 
porarily by driving in soft wooden plugs, 
as shown in Fig. 35. More permanent is the 
regular boiler plug sold for this purpose. 
To fit the plug, enlarge the hole. Fig. 36, so 
that the plug can be insetted as in Fig. 37, 
then fit the rubber" washer and draw up 
tight to complete the job as in Figs. 38 and 
39. A similar repair can be done by grind- 
ing the head of a bolt, Fig, 40, enlarging the 
opening to admit It and turning it cross- 
wise, using a rubber disk in the same man- 
ner as with the boiler plug. 

Installing new range boiler: Any of the 
installations shown in Figs, 43 to 46 inclu- 
sive will give good results at minimum 
expense for new parts. Simplest of all Is 
the gas ring below the tank, shown in 
Fig, 43, its only fault being that heat ab- 
sorption is not efficient due to the small 
tank area exposed to the gas flame. The 
side-arm gas heater, Fig, 44, makes a good 



set-up. A furnace coil is seldom used alone 
since it works only when the furnace is 
going. Fig. 9 shows how a furnace coil is 
combined with a side -arm gas heater or 
gas ring. The "quick heat” line, Fig. 45 ? 
can be installed in any set-up, and has the 
feature of supplying a small but very hot 
supply of water almost instantly. Best of 
all from a circulation standpoint is a sec- 
ondary hot water line, as shown by the 
dotted lines in Fig. 9, This gives complete 
circulation so that the water is hot right 
Up to the faucet, hut has the disadvantage of 
continuous circulation of the water which 
causes the tw T o pipes to act as a radiator. 

The boiler tube must be inserted before 
the tank is set upright. Fig, 42, since it is 
too long to be fitted in the average height 
of a basement. The hole at top of tube pre- 
vents water from being siphoned out of the 
tank when the water is turned off. Its posi- 
tion should be marked so that it can be 
located facing away from the hot water 
outlet, otherwise cold water from the hole 
mixes with the hot water, Fig. 41. 
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Bundle Rack on Baby's Carriage 
Will Hold Several Packages 




Any mother who must take the baby in 
its carriage while shopping will appreciate 
this bundle rack, which provides a safe 
place to carry her packages. Made from 
thin wood strips, the rack fits under the 
carriage body where it is supported on the 
front axle by wires or straps around the 
axle and carriage frame. The rack is open 
at the front for easy insertion of packages, 
which are retained by a wire and hook as 
indicated. 

— Leslie A. Nicholson, Jersey City, K J, 



Gliding Surface for Pantograph 
By Using "Cellophane” 

When enlarging a picture from a news- 
paper with a pantograph often the tracing 
point of the tool will not glide easily over 
the rough surface of the paper, and some- 




times causes distortions or errors in the 
copy. To overcome this, one artist tacks a 
sheet of Cellophane on the table and slips 
the news picture under It, The Cellophane 
not only provides a smooth tracing sur- 
face, but the pocket thus provided permits 
the insertion of one picture after another 
without the employment of tacks. Even 
pictures that have been folded or creased 
are smoothed to simplify the copying work. 



Shaving Conceals Screw Head 

Concealing a screw head while doing fur- 
niture repairing or other work where the 
screw should not show is accomplished 
effectively by soaking or steaming the spot 
and curling up a shaving about Viz in. thick 
with a very sharp chisel, leaving one end 
attached. Drill and countersink the hole 
hi the portion of the wood immediately 
below the shaving; coat the screw with 
glue and drive it in. Then lay the shaving 
back, gluing it in place. Cover with blot* 
ting paper and clamp until dry. When 
sanded, the cut will scarcely be noticeable. 



Children's Inexpensive Slide 

Any kind of strong scrap lumber will 
do for building this small snow slide. If 
two -by -fours of sufficient length are not 
available for the supports, short ones 
can be spliced, \vhich also applies to 
other parts of the structure. Building 
the framework against a garage saves 
material and helps make a rigid slide. 
When attached to one side of a building, 
supports next to the building can be 
eliminated. If this is done, first ins tail 
a two-by-four with lag screws driven 
into the wall studs, and build the start- 
ing platform on this, using supports on 
the outer side. The inclined part is a 
wooden trough with cleats to support 
the bottom boards, which are spaced Vi 
in. to anchor the snow. The trough is 
rounded at the top and bottom of the 
inclined section and leads off on a run- 
way. The platform is reached by a lad- 
der or steps. Pack the trough with moist 
snow, tamping it down thoroughly, and 
make tracks with a sled having fairly 
wide runners of standard spacing. When 
it is cold enough to freeze, apply water 
to the runway with a hose, using a fine 
spray. On narrow city lots the track 
can be continued as a wide curve banked 
at 30 degrees and kept at least 3 ft. from 
all fences or buildings. The bank is built 
up of moist snow and tamped down, aft- 
er which tracks are made with a sled 
and then sprayed. 



104 



POPULAR MECHANICS- 




BROG^ 

STICKS 






WO-WAN 5NQW 
TAMPER 



NARROW CROSS 
PIECES OVER \ 
CURVED 
CLEATS 



TBACK SECTION 



MARCH, 1944 



105 








Duplicate Angle-Sawed Shingles 
Made Easily With This Jig 



SMINQUE 

Whenever wood shingles arc fitted along 
a roof valley or other place where one side 
igle must be cut at the same 
iuigicj ulls jig will save time in duplicating 
the cuts. After one shingle has been cut 
to the required angle, it is placed on a 
block or plank and wood strips are nailed 
along the top edge and one side. Then, a 
third strip is nailed on top of the strips 
flush with the ends to serve as a saw guide. 
Now the cut can be duplicated on each 
shingle simply by inserting it into the jig 
and sawing off the waste stock as indicat- 
ed, thus making it unnecessary to mark 
guide lines on, the shingIc T or nail a shaped 
one to it to serve as a pattern. 



Tone of Auto Horn Changed 
By Use of Small Rheostat 

An ordinary rheostat switch of the type 
used on a car heater can be used to regu- 
late the tone of an auto horn, or to serve 
as a quick means of shutting off the hom 




should a short-circuit develop in the wir- 
ing and cause the hom to blow continu- 
ously. The best location for the rheostat is 
right at the hom, two rheostats being used 
for dual horns. For city driving, reduced 
volume may he obtained by cutting in 
some of the resistance of the rheostat, while 
for maximum volume, the rheostat will bo 
turned to the full Ji on” position. 



Emery Cloth Strip Marks Location 
Of Door Latch Plate 

When hanging a 
new door, the latch 
plate can be located 
accurately by using 
a strip of emery 
cloth. This is folded 
over the edge of the !_ 
door as indicated, so 
that it is directly 
over the end of the 
latch bolt. Then* 
when the door is closed, pressure of the 
latch spring will force the latch against the 
emery cloth and make an impression on 
the door casing. 




Spur Corner Locks Nut Firmly 
When Tightened on a Bolt 






spur corner The next time 
you want to lock a 
nut on a bolt and 
there is no locknut 
hand, just form 
it on one enr- 
the nut by 
flattening it slight- 
ly with a hammer 

When the nut is tightened down against 
washer, the spur will cause the nut to ti 
slightly so that it grips the bolt threat: 
quite firmly and will not loosen easily. 



l Ttvand-Out ,f Sign on String 
Is Easy to Reverse 






A door sign that 
may ho changed 
instantly with a 
flip of the finger 
can be made by 
lettering a piece of 
cardboard, which 
then is suspended 
by a length of 
string at each end. 

By pushing up on 
edge of 

— ^. 3 turns over so that the reverse 

side is brought into view. 

— G- E, Hendrickson, Argyll Wis. 
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them to form jaws as shown, 

Screw the lower jaw to a long 
handle and pivot the upper one N 

in a slot with a small bolt. Bend 
1 1 m": jaws so that they wilt he par- 
allel when opened the width of a 
car, and run a cord from a hole 
in the one end of the movable jaw up 
through a hole near the end of the handle 
and back to a hole in the opposite end of 
the jaw. To use the tongs, you simply pull 



on the upper cord to open the jaw, slide 
it under the derailed car and then pull on 
the lower cord to grip the car. 

— Q Elmer BJack t Philadelphia t Pa> 
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Tweezers Made From Toothpicks 
Handle Delicate Work 

Mo del makers 
and others who 
work with tiny 
wood pieces can 
improvise a pair of 
tweezers for this 
work by gluing 
three toothpicks 
together as indi- 
cated. The tweez- 
ers may bo used as 
gluing clamps to 
hold pieces together while the glue dries, 
or to grip and hold small screws, bolts or 
nuts while inserting them. 
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Part Two 



FJQST-BLGCKING gets its name from the fact that the 
* work is built around a central stem nr pest r In its artistic 
form, built-up work of this kind does not differ greatly from 
conventional post-blocking used to build up wood for large 
spin file turnings, except that the woods in the build-up are 
selected for color contrast, 

Mechanics of post -blocking: Mechanical operations in- 
volved ore simple and should be learned by making a planned 
design before doing any creative work. A good practice 
piece is the lamp shown in Fig, 43. Dimensions of the project 
are given in Fig. 49, which also show s ho w the various layers 
of wood must be arranged around a central core. The first 
operation is to make the core. In ibis instance, the hole 
through 001*0 center for the lamp cord was run in after 
turning, as shown in Fig. 44. However, if suitable drills are 
not available, the core should be grooved centrally and glued 

up in halves to form a square us 
in Fig. 4:5, Koike that the groove 
is stopped short of thq end of 
work to provide solid stock for 
centering. After the work has 
been turned, it is a simple matter 
SEiSffJ® to drill from the ends into the 

1 groove. Fig. 46 shows an optional 

but worthy point in the build-up. 
Here the core is centered and 
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checked carefully before any layers of 
wood are glued, to it.. Exact centering nf the 
work i s important to avoid a lopsided fig- 
ure. Fig. 47 shows the first set of blocks 
glued in place, with the edge slightly over- 
hanging the core. After the glue has drsed h 
the overhangs are dressed off flush to per- 
mit addition of the second pair of blocks. 
Fig. 48 ► In the same operation, the n h;-in. 
maple squares are tied into openings pre- 
viously cut along the edges of the wood. 
After t.ho glue has dried, the edges are 
again dressed flush to form a level surface 
for the third pair of blocks, continuing this 
procedure N a pair of blocks at a time, until 
the build-up is complete. Exceptions are 
the two outer layers. Since these do not 
overlap, they cart be glued face to face at 
any time, and the double blocks can be 
fitted to all four faces in one gluing oper- 
ation as shown in Fig, 51- 
Thrnughout t.bo build-up it is permissi- 
ble to use small brads to hold the blocks 
in position SO they will not slide when 
clamping pressure is applied. Needless to 
say, the brads should come in portions of 
the work well inside the turning. Any kind 
of glue can be used provided it holds tight- 
ly and permits a reasonable length of time 
to position and clamp the blocks. Turning 
the complete assembly follows standard 
practice- Fig, 5(1 shows sizing cuts run in r 
while Fig. 52 shows the work being finish- 
sanded. 
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Dressing overhang; It will be apparent that 
dressing the overhanging edges is the principal 
mechanical operation involved. Two good meth- 
ods are shown in Figs. 53 to 56 inclusive, one using 
a shaper and the other a circular saw. The shaper 
method requires a straight cutter and guide collar 
of the same diameter. The work is guided along 
the collar, the cutter trimming the overhang ex- 
actly flush. The saw method requires a wood guide 
clamped to the regular fence. The guide is located 
exactly flush with face of saw. Fig, 54. When the 
work is pushed along the guide as in Fig, 56, the 
overhanging edge is sawed ofi; flush. In each case, 
trimming should be followed by a very light jointer 
cut or a hand rub on a sheet of sandpaper over a 
perfectly flat surface, guch as the saw table, 

Basic figures; The six basic figures in post- 
blocking are shown in Figs. 57 to 61 inclusive, each 
example showing the build-up for a single figure* 
except Fig. 60 which illustrates both the split ring 
and joined- edge spot. The rules governing these 
figures are simple: Edge spots and full rings must 
come inside the diagonals of the turning square. 
The joined ring cuts the diagonal, the split ring is 
wholly inside the largest turning circle and the 
corner figures lie on the diagonals- Any shape of 

E ast-blocked work will show one or more of these 
asic figures. Projects can be planned to include 
□ s many of the basic figures as desired. 

Layout for original designs: Creative work re- 
quires some sort of advance drawing in order to 
determine how the build-up will look when turned. 
This can be very elementary ? or complete right 
down to the finished shape, as shown in Fig. 62, In 
all cases, start with the contour outline of the proj- 
ect, and above it draw the largest turning diameter 
and the diagonals of the turning square. The con- 
tour and plan are then sliced off layer by layer to 
form the basic figures. To determine the full shape 
of any figure, consider the edge spots shown in 
Fig. 62. The edge blocks cut the contour at points 
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A and B p marking the height of the edge spot. To obtain 
the width, draw line CC across l he widest part of the 
turning. With center O and radius OC„ describe an arc 
cutting line AB at point F. RF. then, is the half width of 
the edge spot, and is transferred with dividers to line CC, 
establishing the point N. With the limits of the figure thus, 
set, it is easy to sketch in the approximate shape of the 
edge spot. Very exact work can be done by drawing addi- 
tional guide lines across the turning. A second example 
in Fig. 62 shows the development of the spiil ring shape. 
The top limits of the ring will be marked by lines drawn, 
from the plan intersecting the contour of the turning. Now, 
imagine you want to determine ihe width on line TS, With 
dividers at S and radius ST. describe an are cutting the 
vertical line at P. Measure from P to TS and yet off this 
dimension from S to establish point K. If you are not. farm I - 
iar with this type of drawing, you will find the layout a bit 
confusing at first, but actually it is not difficult, especially if 
you make the sample project first to use as visual evidence. 

Variations of basic figures: Fi^s. 63 r^i 67 inclusive show 
variations of basic figures. In Fig. 63 P the single diamond 
of the original design is 
enlarged and laminated 
to form a nine diamond. 

In Fig. 64, the split ring is 
laminated instead of be- 
ing solid wood. Fig. 65 il- 
lusUates the use of solid 
inlays and tht> develop- 
ment of the V-corner. 

Fig. 66 shows the square 
figure, and Fig. 67 shows 
how basic figures look in 
an eight-side block. In 
most of these examples 
the design variation is 
pic lured as being stopped 
Inside the turning instead 
of running right through. 

This usually is good prac- 
tice since Intricate corner 
figures, etc,, often show 
as mere slivers of wood if 
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carried right through the turning 
from end to end. Fig, G# pictures 
the attractive effect passible by 
laminating simp Ip basic figures, 
and Figs. 69 and 70 show how even 
one basic figure in an eight-side 
block produces a pleating design. 
Eight-side blocking: Six or 
eight-side blocking is excellent 
for shallow forms such as bowls or 



BUILD^ 
UP FOR 
fiOWl 



boxes. Fig, 73 is an example of an 
eight-side block* The shallowness of the 
project permits a difference in working 
which is both simple and accurate. Start 
by cutting the square core a little oversize, 
Center the work in the lathe and use the 
dividing head to set off eight holes on the 
top face of the core, as in Fig, 72. Make a 
plywood guide block as shown, with dowel 
pivot and index pin to fit the holes in the 
work. Now, fit the work on the guide block 
and fasten this to the circular saw miter 
gage. Rotate the work four square to trim 
the core to net size, as shown in Fig. 71* 
Fit the first set of blocks in place, Fig r 74, 
then trim the corners of the core as in Fig, 
75, which also trims the first set of blocks 
at the same time. Glue the second set of 
blocks. Fig. 76, then trim the first set to 
net thickness. Fig. 77, which also trims the 
ends of the second set of blocks. Proceed 
in the same manner until the build-up is 



complete as in Fig. 78. Fig. 79 shows a plan 
of the build-up. It will be noted that the 
basic Figures are the same as for a four- 
block. Very thin stock must be used to 
keep the full rings inside the diagonals. 
Turning follows standard practice, the 
work being inspected frequently to note 
how the figure is developing. 

(Conduiion) 



Removing Spots From Wallpaper 

Almost any grease can be removed from 
a papered or plastered wall with a paste 
made by mixing powdered China clay, 2 or 
3 oz., with enough carbon tetrachloride tor 
form a thick paste, With a table knife 
spread a layer of the paste over the spot to 
be removed, let it dry and then dust it off. 
Some spots may require a couple of appli- 
cations*— Fred D. Johnson, Toronto, Can. 
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SEWING 
MACH I N ES 



upper left! LUing Carbon paper, and a 
nail \n (he needle holder^ a sewing 
machine- provide! a novel way of 
Sransferring a used embroidery pattern 
which n a longer sun be fran^-f erred by 
hear. Thi? ltd m ping, which ti dpn-c with 
o heavy cardboard under the work,, 
iremsfers liny dots. la the doth. Abovci 
Easily soiled curraEn material tan bo 
kept off <he floor when hemming it 
if a pillow east is oElaehed la Eh? 
edge of the machine to catch Ihe work 



Wherg math hemming li to be done, pr where 
it may be objeclionabJe to make holes in the 
material With pirn, tons rdero bio time tan be 
saved by using paper dtps to hold she hem 
inJlostd U< berstintp it 



Above^ To keep Ehread from unwinding too 
tpiE and becoming wound around Ihe spill- 
dk‘ when sewing at high speed, place a 
rubber woiher under I he spool !o provide 
friction. Left: &y using the presser foot of 
Ihe rnaqhrrie as u hold-dawn when bn a ring, 
you'll be able to do ihe work more quickly 
and with belter resulii, a* 5h& tlglh tan 
he hdd la u sly a i rl is switched io assure ihe 
hem being straight and uniform 
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Soldier Builds Rack it* Barracks 
To Hold Shoe for Shining 




A soldier built this simple rack on the 
wall of his barracks to simplify the job of 
shining his shoes. It consists of an ordi- 
nary shelf projecting from the wall and a 
length of 2 by 4-in, stock T which is wedged 
between the shoe and a block nailed to the 
wall above the shelf to hold the shoe firmly 
on the shelf. If desired* a shaped block can 
be used in the toe of the shoe, using a 
string tied to a screw eye in the block for 
removing iL When held in the rack, a shoe 
Is at a comfortable position for shining. 

— Sgt. Frank J. Duca, Camp Pickett, Va. 



Paper Wedged on Sanding Block 

Changing paper on this sanding block is 
just a matter of removing and inserting a 
couple of thin wedges. Made from a short 




piece of 2 by 4- in. stock, the block is slot- 
ted at each end to receive the ends of the 
abrasive paper which is held by pressing 
a couple of thin hardwood wedges into the 
slots. Covering the bottom of the block 
with thin felt provides a smooth* resilient 
backing for the paper. 

— F. B. Read, Chicago. 

Solder Stiffens Lamp Pull Chain 
To Keep It From Tangling 

The annoyance 
of having the pull 
chain of a lamp 
socket sna p up- 
ward and become 
entangled when 
released can be 
avoided by stiff- 
ening an inch or so 
of the chain close 
to the socket with 
a little solder. 



Rubber Tube Serves as "Bulb” 
On Medicine Dropper 

When a medicine- dropper bulb cracks 
or breaks and another is not at hand h re- 
move it and sub- 
stitute a short 
piece of rubber 
tubing. In use, in- 
sert the dropper 
into the liq uid ? 
place the finger 
tightly over the 
end of the tubing 
and remove the 
dropper. The 
dropper will hold the liquid inside it until 
air is allowed to enter the tubing around 
the finger. Slightly loosening the finger 
pressure on the tubing will permit the liq* 
uid to escape a drop at a time. 

Indelible-Pencil Marks Removed 
With Emery-Cloth Eraser 

If you experi- 
ence difficulty in 
removing indeli- 
ble markings with 
an ordinary rub- 
ber erase r T try us- 
ing one made of 
emery cloth. Just 
remove the eraser 
from a pencil, roll 
a narrow piece of 
emery cloth tightly and insert it into the 
ferrule. The fine emery wears away the pa- 
per surface, but does not break the fibers. 
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IRA? DOOR 



WHEN TRAP DOOR ClEAflS 
THIS POINT, LADDER 
SLI DE S DO^VN 



ATTIC LADDER 



Critically counterbal- 
anced and riding on ball- 
bearing skate wheels, 
this lightweight attic 
ladder is easy to raise or 
lower. By using a pail 
felled with sand as a 
counterweight, it T s a 
simple matter to find the 
exact balancing point of 
the ladder. From the de- 
tail below you can see 
how sides are added to 
the trap door to which 
sets of skate wheels are 
fastened to engage hard- 
wood cleats screwed to 
the sides of the ladder. 
The pulleys should ho lo- 
cated high enough over- 
head to keep the pail of 
sand from touching the 
attic floor when the lad- 
der is drawn up. 



CLEAT 

HII4GG 



TRAP 

DOOR 



IP 



BUCKET 
OF 5ANE> 



WEIGHT OF LADDER 
K£EF£ TRAP CLOSED 



MAKCH, 1<J44 
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Thread Spools Provide Holders 
For Card Writer's Brushes 




GLUED 



Several empty thread spools glued to the 
back ledge of his work table were used by 
one card writer to hold his brushes con- 
venient! y at hand. The brushes are merely 
Inserted into the spools as indicated. 



caster cup and another, carrying collecting 
data, on the "bottom, each specimen is com- 
plete, Available in various sizes and col- 
ors, the caster cups can be used with a wide 
variety of rocks. 



Finger Rings Kept Safe on Hairpin 
While Washing Hands 

For women 
whose finger rings 
must he removed 
before washing 
the hands, the fol- 
lowing simple 
trick keeps this 
jewelry from be- 
ing mislaid- for- 
gotten or stolen in 
a public place t or 
from washing down the drain: Remove a 
hairpi 11 from the hair; put all the rings on 
it and replace it firmly in the hair again. 
In this way the valuables are never laid 
aside and forgotten. 

Pencil Stub in Bamboo Holder 
Is Good to Last Bit 




Pencil Drawings Made Indelible 
By Dipping in Skim Milk 

Ordinary pencil 
drawings or writ- 
ing may be made 
more permanent if 
they are sub- 
merged in a pan of 
skim milk for sev- 
eral seconds. Aft> 
er removal from 
the milk T they are 
hung up to dry, and care should be taken 
that no moisture marks or streaks arc al- 
lowed to form. 

Effective Rock Specimen Mounts 
Made From Caster Cups 

Mineral collec- 
tions are displayed 
inexpensively and 
to great advantage 
if the individual 
specimens are 
mounted on glass 
caster cups. Set in 
plaster of Paris, 
which is poured 
into the base of 
the caster, the 
specimens are 
held permanently in the best position to 
show their distinctive features. With an 
identifying label pasted on the side of the 











Pencils can be 
used much longer 
han would ordi- 
. lardy be possible 
if they are slipped 
into bamboo hold- 
ers, Take a piece 
of bamboo with an 
inside diameter 
fit snugly 
pencil and cut 
about ^ in. from 
the joint. One that has an inside diameter 
slightly smaller than a pencil can l 
reamed out with a tapered reamer, whic 
gives the advantage that the pencil will 
gripped firmly. Leave enough on the op- 
posite side of the joint to make a good grip 
for the hand while writing- 





Sinker Is Handy Punching Anvil 
For Modelmaker's Small Parts 

Mode lmakers 
will find that a 
flattened lead 
fishline sinker 
provides a hand 
anvil 
punching hoIeL 
thin metal. The 
sinker is attached 
to the bench with 
tacks inserted 
through the wire 
eyelets. 
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Small Boat Driven by Washing-Machine Engine 




Practically all the ad- 
vantages of an outboard 
motor with none of its 
disadvantages are claimed 
by the builder for this 
small inboard job. It is 
economical and is light 
enough for the smallest 
boat, and consists of an 
ail'- cooled engine of the 
washing-machine type 
belted to the shaft- and- 
propcller assembly of a 
discarded outboard mo- 
tor. An unusual feature 
is that the driver can 
bring the boat to a com- 
plete stop and back it up 
simply by turning the 
steering wheel. This is 
possible because the rud- 
der rope is wound around 
Ihe outboard shaft hous^ 
mg, making it possible to 
rotate the propeller 
through a complete circle* 

The stock engine muffler* 
which is mounted on an 
exhaust pipe outside the 
boat, reduces the usual 
outboard noise. The en- 
gine is cooled adequately 
by means of ventilating 
holes drilled through the 
forward bulkhead. The 
propeller- shaft assembly 
is pivoted to the boat stern by means of speed is fitted to the upper end of the pre- 
sumable brackets as shown in the lower pel lev shaft* and is belted to the engine, the 
right-hand detail. A pulley of a size to ro- belt running over twn idler pulleys as 
tale the propeller at three times the engine shown in the lower left-hand detail. 



Easy Method of Running Wires Through an Offset Shaft 




The problem of running wires through a 
narrow ventilating shaft, which contained 
an offset, to install a telephone in my third - 
floor dormitory room, was solved In the 
following way: A tennis ball was taped to 
one end of a long, strong cord and let down 
the shaft to the offset.* Then* a long stick 
having a short arm attached at right angles 
to the end, was lowered into the shaft to 
the offset, after which a twist of the stick 
knocked the ball from the offset so that it 
dropped to the bottom of the shaft. By re- 
moving the ball and tying the cord to the 
wires, it was then a simple matter to pull 
them up through the shaft. Of course, this 
idea can be used only where it is possible 
to gain access to the upper end of the 
ventilating shaft. 

—John E. Keyes, Princeton, N + J. 
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By 

Fred G. Korth 



Humorous paptr cutouts offer new 
possibilities iuf unusual invitations, 
announcements arul greeting cards 



1 I TITH the use of paper cutouts as 
* * props in making tabletop scenes to 
photograph, you can exaggerate, inject 
humor and even emphasize abstract 
ideas — some tiling that is almost impos- 
sible to do with a camera alone. Practi- 
cal applications are distinctive greeting 
cords for birthdays, holidays and other 
Occasions, invitations to parties, an- 
nouncements, movie titles, bookplates, 
restaurant menus and attention- getting 
pictures for advertising purposes. 

About the simplest type of photo cut-* 
outs are illustrated in Figs, 3, 4 and 7* 
These suggest an auto ride in the city, 
a train in the mountains 
and a sailboat, all done in 



i*" 'TV 






■ 
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1 1 neon van tion al modern 
lines. The effects are ob- 
tained largely by means 
of shadows, one cutout 
being placed in. front of 
.-mother, with sufficient 
space between them to 
got desired effects. The 
cutouts may be laid down 
horizontally on a table, 
small blocks being used to 
separate them as shown in the 
inset above Fig. T, or they can 
be arranged vertically. In 1b.e 
latter case blocks may bo 
glued to the reverse side to 
serve as supports or tine cutouts them- 
selves may have extended bases which 
are bent over to hold them upright, Gen- 
erally the vertical arrangement gives the 
photographer greater flexibility in ma- 
nipulating his cam- 
era* whereas the 
horizontal arrange- 






ment makes H necessary to have the cam- 
era pointing downward for which special 
facilities are required. 

To produce photo 1, which provides a 
novel picture on an invitation to a house- 
warming party t the cutouts were handled 
like objects on a movie Jot. Fashioning a 
paper house having a roof and two sides 
is all that is necessary to obtain the 
three- dimensional effects. Note that the 
picture is made without exactness of pro- 
portions* in order to get simple but strik- 
ing effects that are more decorative than 
realistic, A model house made in great 
detail, with a natural appearing tree and 
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Fflf heme-miivii tiflai, you con sal 
up O ptrpflf ttU^D with curtain* 
tpdripg llie tiHit. If dilired, tuh 
out figures may he placed os 
shown In Fig, & to find addhtanci! 
interest to the iHI* picture. Details 
of -arrange merit are shown In Fig. 
10. The n preicenium JJ is clamped 
la an arm hunt Ot right angles 
and held by 4 lamp standard 



inside openings a sharp, pointed knife is 
best a as shown in Fig, 2. To follow the orig- 
inal penciled outlines and still keep the 
paper clean for photography, draw the de- 
signs in reverse and bend the pieces so that 
the clean side is exposed to view* When- 
ever important parts of white paper cut- 
outs are placed in front of others so that 
the individual pieces do not stand out suf- 
ficiently, you can use paper of slightly dif- 
ferent shades, or you can do some shading 
with crayon, soft lead pencil, brush or 
airbrush* Shading with pencil was resorted 
to in making the womans hair contrast 
with the house in Fig, 1 B Her face and fig- 
ure stand out in relief against shadow and 
need no shading. 

Fig* 5 is an invitation to a quiz party. 
Like Fig* 1, the subjects were cut out of 
white drawing paper and bent to shape. 
Bending paper is an easy way to introduce 
depth although a little airbrushing or shad- 
ing with pencil will help where bending is 
not feasible. Shaip bends such as are need- 
ed to simulate a book and parts of a bench 
or desk, are made after scoring the paper 
with a knife. The round front of the globe 



fence, would have looked too 
stiff, leaving nothing to the im- 
agination, The walls are folded 
to stand erects and the roof, cut 
from paper of a different shade, 
Is placed loosely on top. Hie 
tree, which is merely suggested 
by the loosely cut design to 
partly simulate the general 
shape of one, was set to lean 
against the hou*se 4 To cut the 
outside of such subjects, you 
use a pair of scissors but for 
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is held in shape with a 
paper ring. A black card 
with white lettering rep- 
resents a blackboard. 

In some cases paper 
cutouts can be used in 
conjunction with real ob- 
jects if the latter are small 
enough to be included in 
the picture, as for in- 
stance in Fig. 6, which 
depicts paper chefs pre- 
paring a salad. Here the 
actual vegetables, a knife* 
a spoon and even a page 
from a cook book are 
shown. Such a picture on 
a menu, cook-book ^jack- 
et” or in an advertise- 
ment helps to make it 
distinctive. Another pop- 
ular application of cut- 
outs is the making of 
home- movie titles, an ex- 
ample of which is shown 
in Fig, 8. The setup con- 
sists of a dull black paper 
proscenium with a light 
paper “curtain” behind it, 
on which the lettering is 
carried. The opening title 
may well include the 
photographers name. A 
little trumpeter is placed 
at one side where it will 
be in good contrast. Note 
in this case how the 
trumpeter has been shaded for extra detail. 
To hide the uneven lines at the bottom^ a 
paper “ramp" slightly wider than the scene 
was set directly in front of it, Fig. 10 illus- 
trates how the proscenium was held to a 
crosspiece by means of two C -clamps, the 
crosspiece being a metal rod bent at right 
angles and inserted in a lamp standard. 
The piece of cardboard serving as the cur- 
tain is held with a C -damp attached to its 
lower edge and laid on the table. 

^Priorities” is the subject of Fig, 9, The 
various objects such as the airplane t de- 
stroyer. tank, etc,, were cut out of paper 
and set up in a pleasing arrangement. The 
plane was held by a pin while the base of 
each of the other parts was bent back to 
make it stand upright. Small blocks glued 
to the parts ako could serve the purpose. 
When the arrangement was completed, a 
spotlight was placed on the right-hand side 
to produce long shadows, which gave a 
three-dimensional effect, although the cut- 
outs were perfectly fiat. The unusual pho- 
to shown in Fig, 11 represents a grocer re- 
moving a can from the top of his stock. 
Here the paper models were laid down on 
blocks which separated them from a col- 



ored background. The third dimension was 
real in this case as the stacks of cans are 
three rolls of paper with lines and slight 
shading to simulate individual cans. Light- 
ing from both sides helps to give depth. 



Iodine Removes Spots on Prints 

Tincture of iodine will remove black 
spots on a print caused by pinholes in the 
negative. Apply a tiny bit of iodine to the 
spot with a hue-pointed brush, then a bit 
of plain hypo, and the spot will be gone. 
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against the outside of the box. Several 
prints can be treated at the same time m 
this manner. 

— F. N. Vanderwalker, Flossmoor* HI. 

Cellulose Sponges Kept in Water 
Remain Clean and Soft 

Cellulose 
sponges used to 
wipe surplus wa- 
ter from negatives 
should be kept in 
water at all times. 

This keeps the 
sponges clean and 
soft with no possi- 
ble rough edge to 
scratch a negative. 

Screw-top glass 
jars are handy for 
this purpose. 



Preparing Photos for Lettering 

Before lettering a photo* prepare the 
surface by rubbing it lightly with a small 
swab moistened in water. When the sur- 
face feels slightly “tacky,” it is ready for 
lettering. India ink used in a number 303 
lettering pen point is recommended, but 
almost any good ink and fountain pen will 
do. Similar treatment is ideal for photo 
surfaces to be tinted with transparent wa- 
ter colors or for airbrush retouching. 



Four Safety Pins Hold Print Flat 
On Cardboard While Drying 

Four safety pins can be used to hold a 
photograph flat on a piece of cardboard 
while it is drying. No holes will be made 
in the print if the pins are used as shown 
as the spring qf the pirn pressing the 
rounded heads down on the corners of the 
print will hold it in place. 



Carpet Tacks Remove Sediment 
Inside Developer Botde 



Hkrd-to-removc sediment that collects 
in bottles used to store developer can be 
cleaned out easily with a handful of carpet 
tacks. The bottle Is half-filled with warm 
soapsuds, the tacks poured in, and the bot- 
tle shaken vigorously. 



Cork Protects Tank From Dust 

Before putting 
away a developing 
tank after using it, 
wash and dry it 
and place a cork in 
the opening in the 
lid. This will keep 
dust from entering 
the tank while it is 
idle and it will be 
clean and dry 
when you want to 
use it again. 



Oatmeal Box Straightens Prints 

I have found 
that curled glossy 
prints can be 
straightened in 
about an hour by 
rolling them face- 
side-out and plac- 
in g them in a 
round carton such 
as used for oat- 
meal A rolled 
magazine placed 
inside the prints 
forces them 
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CJtQSSWIBC 

SECTION 



IT'S neither difficult nor expensive to 
1 build one of these chick brooders, which 
are controlled automatically to maintain a 
given temperature inside the brooder. A 
burner type is pictured in Figs. 1 and 2 and 
an electric type is shown in Fig. 7^ Both 
brooders are controlled by thermostats as- 
sembled and used like those on the electric 
and kerosene incubators described in the 
previous issue of Popular Mechanics. 



The electric brooder is made of pine and 
hard-pressed board assembled as indicated 
in Fig. 7 r which also shows the skirt, the 
positions of the vents, and how the electric 
cable enters the brooder through a porce^ 
lain grommet The skirt should clear the 
floor by 14 in., and should either be scal- 
loped or cut in strips to permit the chicks 
to get in or out easily without exposing the 
brooder to too much floor draft. The heat- 
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ing system consists of two bulbs 
and a bi-metal bar thermostat 
connected as shown in Die wiring 
diagram of Fig, 3. The latter also 
shows the positions of the bulbs, 
which are covered with shades and 
baffles of black sheet iron assem- 
bled as in Fig, 6, The thermostat 
is located between the bulbs and 
clears the floor by 6 in. It is shield- 
ed with screen wire as indicated 
in Fig. 9, one end of the wire being 
open to permit adjustment 

Construction of the hood or en- 
closure for the burner type of 
brooder is similar to that of the 
electric type except that it is flat 
at the peak and is provided with 
a pair of rafters in the center. 

Vents on this model are on top in- 
stead of in the gables. The brooder 
is heated by an ordinary kerosene 
lamp, and the temperature is reg- 
ulated by a damper arrangement, 
which is actuated by an expanding water - 
The thermostat arrangement is the same 
as that of the kerosene incubator, except 
that the heating is direct without a water 
radiator. When the temperature inside the 
brooder drops below that for which the 
thei-mostat is set, due to free exit of the 
heat through the chimney as indicated by 
detail A in Fig. 4, contraction of the wafer 
allows the damper to drop down on the 
chimney and cause the heat to pass through 
the horizontal sheet-metal flues as in de- 
tail B, Positions of the flues and general 
assembly of the hood, or enclosures, are 
shown in Fig. 3. Assembly of the heat- 
control mechanism also is shown. With the 
connecting link close to the fulcrum and a 
long arm for the damper, a very small ex- 
pansion or contraction of the wafer causes 
Considerable travel tip or down by the 
damper. The horizontal flues with the 
chimney are fixed in the brooder, the flue 
ends being insulated with sheet asbestos 
where they pass through the wood ends of 
the brooder, A flanged hood rests on top 
of the flues to direct the heat downward. 
All sheet metal work must be riveted, 
brazed or welded at the joints. Fig. 5 shows 
the flue with chimney, flanged hood, 
“stove” and pan, as well as the sheet -iron 
chimney for the lamp, When lifting the 
brooder of! the lamp, a sandbag counter- 
balance will be a great convenience as 
shown in Fig. JL Note that the stove with 
the lamp inside it is not secured to the 
flue, but remains on the floor when the 
brooder is lifted. The flue rests on top of 
the stove, and. has an opening to receive 
the top of the lamp chimney. 

The brooders should be operated about 
24 hours before the chicks are placed in 



them, and they should be operated in a 
room, basement, garage or brooder build- 
ing where the temperature can be kept 
high enough to avoid too great a difference 
between temperatures inside and outside 
the brooder. Temperature under the 
brooder itself should be 92 to 95 degrees 
at the edge under the canvas skirt. It will 
be warmer, of course, near the stove or 
directly under the bulbs of the electric 
model, but chicks can move freely and will 
instinctively go to the part of the brooder 
that is the most comfortable. Tempera- 
tures can be reduced two or three degrees 
each week until the seventh week, after 
which a temperature of 70 to 75 degrees 
should be maintained until outside tem- 
peratures make artificial heat unnecessary. 
Cover the floor under and around the 
brooder with Va in. of clean sand and 
spread peat litter, straw or similar material 
over it to a depth of about 1 in. 



Renewing Old Whetstone 

Old whetstones may be renewed if they 
are dressed down level by scouring on a 
sheet of coarsest aluminous- oxide cloth. 
Use water, not oil, during this process. 
Mount the thin strip of stone remaining in 
a hardwood block soaked in boiled linseed 
oil. Use only dean water when sharpening 
tools, and stone the full length to avoid 
hollowing the center. As the stone fills up 
from use, scrub it frequently with water 
and pumice, using a stiff brush. 
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Chisel to Cut Sheet-Metal Drums 
Made From an Old File 




You will find a chisel like the one shown 
very handy when cutting old oil drums and 
other cylindrical objects of sheet metal. 
Made from a discarded heavy file* the chis- 
el has a half circular cutting edge that 
makes it easy to hold the file against the 
work. Instead of beveling the cutting edge 
like that of a cold chisel, it- is ground square 
or at right angles to the surface of the file. 
This method of grinding makes it easier to 
follow a guide line ? as bolh sides of the 
cutting edge produce a shearing action. 
There -will he a slight waste of material in 
the form of a shaving of the same width as 
the chisel. The tang of the file is broken 
off to provide a good hammering surface, 
— R. York, Chicago, 

Large V-Block Easily Adjusted 
For Various Types of Work 

One mechanic 
who often had to 
drill work that 
varied over a wide 
range of diameters 
made up a V- block 
like the one shown 
that could be in- 
stantly adjusted to 
accommodate the 
work at hand. 
Also, the block 
was found handy 
to hold work of ir- 
regular shape for 
drilling as shown in the upper detail. The 
block consists of two hardwood blocks 
hinged to a suitable base so that they form 



a V- shape when raised. Curved, slotted 
metal pieces at each end fit over bolts in 
the base to lock the adjustment. 



Spectacle Case Grips Weight Slips 
To Prevent Scattering by Wind 

An old spectacle 
case of the type 
that lias a spring- 
hinged cover is 
ideal for gripping 
small papers 
where they might 
he scattered by 
the wind. As an 
example, o in e 
shipping clerk has 
a ease screwed to 
the top of his out- 
door scales to hold 
weight slips. Another example is an auc- 
tion clerk, who uses a spectacle case to 
hold paper currency when making change 
at sales held outdoors, 

Handle to Hook Chain Hoist 
Over High Bar or Beam 

Instead of using 
a ladder every 
time it was neces- 
sary to suspend a 
chain hoist from a 
bar or beam over- 
head, one auto 
mechanic fitted 
the chain hook on 
the hoist with a 
handle so that the 
hook could be put 
in place from the 
floor. The handle consisted of a short rod 
welded to the hook as shown to slip in 
the end of a suitable length of pipe. 

Selecting Right Socket by Color 
On Four -Way Wheel Wrench 

The annoyance 
of hunting for the 
correct size socket 
on a four- way 
wheel wrench can 
bo avoided by 
painting a differ- 
ent color band on 
each socket shank. 

Memorizing the color of each socket will 
enable you to select the desired one in- 
stantly. If most of your work Is done on 
only three or four cars of different models 
or makes, then the markings on the wrench 
can bo identified wilh the make of car using 
each particular socket. 
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STEADY 
' REST 



SETSCJ1EW 



3-TUBE 

TOUCH 



TO ff 3-TU&E 
TOUCH 



WOK 



Ml^Sr ^ vi" 

'GAS CUTTING 
TORCH TIP 



■TORCH 



RADIUS 



ADJUSTABLE 
5-IDJNG CLAMP 



1*50. HARDWOOD BA ff 



TRAMMEL POINTS— The circuiting atiochmen! will 
serve double duly qi -a trammel point when, ddfflptri 
to one end of a hardwood Hick 41 ihown at the right, 
the op-pas ire end af the stick being filled w[lh a sim- 
ilar point, except that it il made without the V-notch 
a- fh* bottsen and has a tiroighi, pointed red 



fsoinU | 



ihf QJ. /I. fl&H&l 



auae cuttiHG attachment 

Clamped fa an axy-ocelyleiie culling 
torch as shown., Ibal OlPachmonlj which 
tan be adapted to fit two or throe tuba 
torch* i r provides an adjustable center 
paint that makes occur ate circle cutting 
a metier oF moyiny the tor<h oround 
like e com pa si. As the welder dees net 
have to wolch the burning -line as cJomh 
ly as when cutting freehand,, he rs leu 
tikgly Pa in hair Ihu 1 ortie-3 tram the 
larch flame. The painted rod is held in 
a punch mark mode in Ihe workj and 
She size of circle i poisible ii limited 
only by the lengSh oF the lerck lube* 

BEVELIMG— Rogyed bevels that je&ulf 

fiam inability ta hr: Id the torch Heady 
freehand are overcame by clomping o 
ilraightedge parallel to iha edge of the 
work ai ikgwn below, against which 
fhe torch lip con be guided at I lie 
proper anaSe ai it is drawn along 
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Papering Brush Hung on Table 
Saves Paste, Avoids Disorder 



To save paste and avoid messing the pa- 
peri rig table or the paper itself by laying 
his brush upon them,, one paper hanger 
provided the brush handle with a screw- 
eye and the table with a hook so that the 
brush could be suspended, as shown, to 
drain into the pail when not being used. 

Sack Needle From Umbrella Rib 

Requiri n g a 
Stout needle to 
mend grain sacks, 
a farmer made one 
from a discarded 
umbrella rib. A6- 
in. length of the 
rib w as ground to 
a sharp point at 
one end and filed 
the curved 
form an 
eye lor the twine. 



Easy Method of Measuring Liquid 
Flowing Thro ugh Pipe 

You can com- 
pute with surpris- 
ing accuracy the 
flow in gallons or 
cubic feet per 
minute of water, 
oil, gasoline, eic. t 
issuing from a 
horizontal pipe by 
the following rule: 

Multiply the 
squared inside di- 



ameter of the pipe by distance X. Multiply 
this result by 2,5G and then divide by the 
square root of distance Y. As. an example, 
assume that the inside diameter of the pipe 
is 2 in., distance X is 20 in. and Y is 25 in. 
Therefore, 2 squared is 4 ? which, when 
multiplied by 20 equals 80. Multiplying 
this by 2.56 equals 204.8, and then. dividing 
by the square root of 25, which Is 5, we get 
a flow of 40-96 gallons per minute. If the 
flow in cubic feet is desired* divide the 
number of gallons by 7.5 as there are ap- 
proximately 7.5 gals, in a cubic foot of liq- 
uid. When making the measurements be 
sure that distance X is projected horizon - 
tally from the top surface of the water at 
the pipe. Also, you can simplify the prob- 
lem if point P is located so that distance Y 
is 9, 16, 25 or 36 in. as the square roots of 
these numbers are exactly 3, 4„ 5 and 6. 

— W. F. Schaphorst, Newark, N, J. 







C-Clamp Used as Type-High Gage 

A t y p e-hi g h 
gage for use in a 
composing room 
can be made inex- 
pensively from a 
sent C- clamp, 
clamp that 
has as nearly as 
possible the de- 
sired }aw spacing 
and remove the 
strip of metal or 
shown, to pro- 



attach a 
one jau 



screw. Then 
hardwood to 

duce the exact spacing desired betw^™ 
jaws. If the face of the other jaw 
or irregular, it should he filed fiat and 
smooth before applying the spacing strip. 

' — Albert Stewart, Kansas City, Mo, 



Hook on Soldering Iron SLank 
Aids in Opening Metal Seams 

When a soldered 
seam on metal 
roofing or other 
sheet-metal work 
is to be opened for 
removal or repair, 
it is customary to 
employ an old 
chisel, file or sim- 
ilar tool to hold 
the seam apart 
temporarily until the melted solder has 
cooled. To do this without the Lise of an 
extra tool, one tinsmith uses a soldering 
iron having a stout hook welded to its 
shgnk, The honk is inserted under the up- 
per sheet as the seam is loosened, after 
which it may be moved along to separate 
the seam as the work progresses. 
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Simple Ozone Generator Purifies Air in Home 





LUMINOUS-SIGN 
TRANSFORMS 

SWITCH 



SCREEN WIRE OVER WOOD FRAME 



This Inexpensive ozonator will quickly 
freshen the air in a room or destroy un- 
pleasant odors. Ozone* which is produced 
by the generator, is a form of oxygen that 
is unusually active. Tim odor of ozone of- 
ten Is noticeable after a thunder storm 
when lightning produces it from oxygen in 
the air* In its simplest form, which is ade- 
quate to purify the air in an average room, 
the ozonator consists of a luminous-sign 
transformer of 5,000 to 7 ? 500 volts having 
the secondary or output side of the trans- 
former wired to a couple of screen- wire 
sleeves on a glass tumbler, which serves as 
an insulator between them- Because of the 
tendency of high-tension current, which 



the transformer produces, to arc through 
the air between closely spaced wires or 
electrodes, the load wires must be kept 
ai least 2 in, apart, and the screen wire 
sleeves must be located i\t least 2 in. from 
I he top of the tumbler. The outside xlceve 
is held on the glass by friction of a close 
fit on the slightly tapered sides of the 
glass, and iho inside sleeve is kept in 
place by a rolled piece of cardboard. For 
an ozonator of greater capacity, four glass 
tumblers wired in parallel can be used as 
indicated in the lower right-hand detail. 
If an ozonator to take -cure of several 
rooms is desired, larger containers, such 
as glas& battery jars, can be substituted 
for the tumblers. A transformer having an 
output greater than 7,500 volts Is needed 
to operate the larger ozonator. A wire- 
screen enclosure, the top of which can be 
opened, prevents any danger of receiving 
shocks. — J. F. Weber, Mauston, W T is. 

Adhesive Labels Typed Easily 
When Stuck to Waxed Paper 

If short lengths of white adhesive tape 
are stuck to sheets of waxed paper, they 
can bo run through the typewriter and 
typed for use ax labels- They are easily 
removed from the waxed paper and are 
useful in labeling drawers, filing boxes, 
sewing cabinets, jars, etc. 



BATTERY JAS USED 
INSTEAD OF TUM- 
BLERS IF TRANS, HAS 
SECONDARY VQiTAGE . - 
OVER 7400 VOLTS 

r — 



4 TUMBLERS 
CONNECTED 
IN PARALLEL 



KEEP SPACING 
BETWEEN LEADS 
OVER 2 



CARDBOARD HOLDS 
INSIDE SCREEN 

OUTSIDE SCREEN 
GLASS TUMBLER 



WOOD BASE 



INSIDE SCREEN 
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CUT-OFF 

WHEELS 



Running at surface 
speeds of 2 to 3 miles 
per minute, abrasive 
wheels cut materials 
of any hardness 



eM. 



\ LTHOUGH about seventy-five percent 
of all metals are cut with either power 
hack saws or bandsaws, the most rapid 
method known is abrasive cutting. Origi- 
nally h cut- off wheels were used to remove, 
previous to salvaging, broken sections of 
drills, end mills, turning or forming tools, 
as shown in Figs, 2 tn 4 inclusive, or any 
other hardened tools that could not be cut 
with a saw. Now, 16 and 18-in. abrasive 
wheels are used regularly for cut-off work 
in quantity production on both ferrous and 
non-ferrous metals, and also for non- 
metals such as glass, plastics and ceramics. 

136 



Abrasives and bonds: Cut-off wheels are 
very thin grinding wheels and are made in 
the same way, being built up of abrasive 
grains bonded with shellac, rubber or syn- 
thetic resin. Grains of aluminum oxide are 
used for cutting most metals and grains of 
silicon carbide for cutting non-metals. A 
shellac- bonded wheel is soft and free-cut- 
ting and is used generally for cutting hard- 
ened steels as it generates a minimum 
amount of heat. Diameters used are 6 to 
10 in. a and widths of Mo to Vs in.* which 
vary in accordance with the diameter. This 
type of wheel should operate at 5 3 500 to 
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6,000 surface feet per minute (si.p.m,). 
Rubber and resin-bonded wheels are real 
production tools. The rubber bond makes 
it possible to produce cut- off wheels lib 
thin as ,005 in., which arc used to slit gold 
and iridium pen nibs and for jewelry work. 
Both rubber and resin- bonded wheels are 
made In diameters of Hi or IS in., and are 
% in, thick. Rubber- bonded wheats cut 
exceptionally well with a coolant at speeds 
of 7,500 to l{] r Q00 s.f.p.m, With resin -bonded 
wheels it ba$ been possible to Increase 
speeds of cut- oil wheels to 16JJQU si.p.m., 
which results in a marked decrease in cut- 
ting time find an increase an wheel life. 
When employing such high speeds in abra- 
sive cutting, maximum rigidity in ell parts 
of the machine is absolutely necessary in 
order to eliminate every trace of vibration 
Wheel selection: Satisfactory resulls in 
abrasive cutting depend mostly on select- 



ing the correct wheel. In this, the operator 
must be guided by the type of cut desired 
and whether there is any objection to dis- 
coloration nr burr. Also* he must base the 

selection on the kind of material and 
whether it Is to be cut dry or wet, as well 
as the type of machine to be used and its 
speed. Detail A of Fig, 7 shows the design 
of a typical cut- off wheel In the early 
days of abrasive cutting a number of 
wheels varying in grain size and degree of 
hardness were required to suit all cut-off 
purposes. However,, this type of wheel 
simplifies matters as it is provided with a 
series of holes which automatically provide 
a lasting open spot on the periphery which 
causes the grains to break more uniformly 
as the wheel wears down. Also, there are 
three driving -pin holes which are spaced 
so that the wheel must always rotate in the 



fhotoa by Kreiftrs? of Haitan Co. 

same direction in case it is removed from 
and later replaced on the spindle. The rea- 
son for this is that when operating at high 
speeds a cut-off wheel sets up excessive 
stresses? which should not be reversed as 
this would shorten the life of the wheel 
considerably* There are f of course^ many 
wheels that are not provided with such 
holes? but if desired, any %*im abrasive 
wheel can be drilled as in detail B of Fig. 7, 
The drilling should be done by placing the 
wheel on a surface as flat as a drawing 
board. A wheel notched as shown in detail 
C works very well for cutting hard materi- 
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als. Notching can be done 
repeatedly and readily as the 
wheels wear down, with an- 
other cut-off wheel, In FSg. 8 
Hie wheel guard has been re- 
moved to show one method 
of clamping the work, m this 
case by foot pressure. An- 
other similar method works 
hydraulically. 

Discoloration of work when 
dry-cutting indicates that too 
much heat is being generat- 
ed; the resulting skin-hard 
surface may affect machine- 
ability of the material if this 
13 to follow . Discoloration can 
be avoided either by wet- 
cutting or using a different 
type of wheel. Burring can- 
not be eliminated entirely 
but can be minimized by sac- 



rificing time. A fine-grain wheel will produce a 
lighter burr but will wear faster than a coarso- 
gtam wheel. 

Wheel wear and feed: If the grains are to +l bite w 
or remove metal in the form of chips, a certain 
amount of pressure is necessary. With a light 
the abrasive grains rub rather than cut, 
which results in heating and 
subsequently the bond soft- 
ens so that the wheel wears 
down without effectively cut- 
ting to its full capacity. The 
operator alone can determine 
the correct amount of pres- 
sure to use, being guided by 
the nature of the material 
and whether or not the cut- 
ling is done wet or dry. 

Peripheral speed; With dry 
abrasive cutting, the periph- 
eral speed of an abrasive 
wheel is highly important. A 
wheel operating at 15,000 
s,f ,p.m. will cut twice as many 
pieces as it will when oper- 
ated at 9,000 s.f p.m. The main 
reason is that at high speed 
the metal being actually re- 
moved is heated to near the 
melting point and is thus eas- 
ily removed with very little 
wheel wear* At lower speeds* 
the abrasive grains cut the 
metal in the kerf, and the 
grains of the wheel arc more 
easily pulled from the bond 
by the increased load. If a 
16-in. wheel is used on a ma- 
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chine intended for a related wheel surface 
speed, the wheel when worn down to 12 
or 13 in , t must necessarily be set up in an- 
other machine of higher speed in order to 
maintain the same surface speed. 

Wet abrasive cutting presents a different 
condition. In this ease the surface speed 
must be limited to about 8,000 s.f.p,m. be- 
cause it is l he maximum at which the cool- 
ant can be held on the wheel sufficiently 
to avoid generating heat* Furthermore, a 
lowering in speed when cutting wet is not 
nearly so detrimental to wheel life as when 
cutting dry. When using a coolant freely, 
wheel efficiency is only about 15 percent 
less at 4,000 than it Is at 8,000 s.f.p.m. 

Types of ilia chines: Equipment shown in 
Figs. 1, 5 and 6 is known as the ^chopping !? 
type and is in general use in most metal- 
working plants. If the equipment is not up 
to par, u speed of 10,000' s.f p,m, should not 
be exceeded. With “chopping” machines, 
the wheel is fed to the work vertically. 
When cutting through solid stock as shown 
iii dela.il A of Fig. 0, the contact area is 
greatest a( the center or axis of l he work. 
The operator should start with the maxi- 
mum pressure and cut it down gradually 
by one- third at the center, then gradually 
increase the pressure again after passing 
the center. When cutting tubular stuck as 
shown in Fig. 8, a constant pressure can be 
maintained. When tire wall thickness is 
substantial maximum pressure should be 
applied only when the wheel has penetrat- 



<fi) *WatiJz d^Jf^te^ed 



IV CUTTING TIME ON NON-FEHROUS METALS 



Maltriat 


Size ?n innhis 


Tifflb in iMi-ands 


Novy 


3*6 d 


30 


Mcngana-se fcKQnzs 


3 Vi s-q’jnr b 




M*thbI metal 


round 


30 


Slmnlaii ifea-l 


1, % nd 


B 


I'M! 


IVi round 


15 


AEuminbm 


2 rflUitd 


12 


G ran 


2liX 1 


IS 



MARCH, 1944 



133 




© tyJheel ^ed u&UioaUt^ 




woix 



WHEEL 






OSCILLATING MOVEMENT Of WHEEL 
FOR SOLID $TOCfci OVEft 2ft" D1A. 



ed the wall. So important is area of con- 
tact to wheel life that gome shops have pro- 
visions to revolve the work slowly while 
cutting proceeds as shown in detail B of 
Fig, 9 In this case the area of contact is 
cut down to the minimum or controlled 
solely by the amount of down-feed to each 
revolution of the work. Fig, 11 shows a 
chopping machine of the submerged type 
for cutting thin- wall copper or brass tub- 
ing and sensitive steels where burr and 
heat must be avoided, The work and the 
lower part of the wheel arc submerged in 
a coolant For this use, rubber- bonded 
wheels 12 by in.* operated at 6,000 to 



7,000 s.f.p,m. are recommended. Sub- 
merged cutting provides the smoothest cuts 
possible. 

The cut-off machine shown in Fig. 10 is 
of the horizontal crossfeed type, has an 
automatic feed and cuts with a single pass. 
Maximum sizes cut arc 2-in. solids and 
3^-in, tubes or pipes. Fig, 13 shows a sim- 
ilar machine but the table has a longitudi- 
nal travel and the wheel is fed vertically. 
Cutting is done progressively and the 
amount of feed or depth of cut per pass 
depends on the material. This procedure 
applies chiefly to cutting plate glass, steel 
slabs, plastics, refractory bricks, quartz 
crystals and similar materials. Rubber or 
resin-bonded wheels having silicon-car- 
bide grains are used for this kind of work* 
The wheel speeds range from IfiQO to 8,000 
si-p m,* and a coolant must be used freely . 

Fig, 12 gives the cutting time in seconds 
on non-ferrous metals, assuming □ correct 
wheel has been selected and is run at the 
proper velocity* 

Oscillating cuts: Solid stock exceeding a 
diameter of 2^ in. cannot be cut economi- 
cally by any method previously described, 
as the wheel cost would be prohibitive ow- 
ing to the large contact area of wheel and 
work. The cutting of larger diameter solid 
stock is made possible only by oscillating 
wheel movement in connection with down- 
ward feed as shown in Fig. 14; As the wheel 
oscillates through the cut* the area of con- 
tact is reduced to a minimum and thus pro- 
vides means of cutting diameters otherwise 
impossible. Note also sections A- A, which 
represent clearance when the wheel axis is 
in line with that of the work during the 
cutting. This method requires but one* 
quarter the pressure required for non- 
oscillating movement. Fig. 15 gives com- 
parative figures of oscillating and non- 
oscillating cuts. The material in this case 
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is low-carbon steel which is p surprisingly, 
harder to cut than high -carbon steel. 

Improvised and portable machines; If a 
pedestal type grinder is in good condition, 
it can be made into a cut-off machine as 
in Fig. 16 by the addition of an infeed 
work-holding member. Diameter of the 
wheel should not exceed 10 in. Abrasive 
cut-off wheels from 6 to 8 in. in diameter 
are often used on circular saws, especially 
in metal pattern shops. In any improvised 
adaptations, it is imperative that the work 
be securely held so that parallelism of cut 
can be held within .002 in. T which can save 
10 lbs. of material cut 100 cuts. 



© 

P&Ualde ctU-of^ utlteeU 



Typical applications for portable cut-off 
units are shown in Figs. 17 and 18. In Fig. 
17 the material being cut is Transite and 
in Fig. 18 the material is tile. The unit 
shown in Fig, 17 is guided by means of 
a base plate traveling in the track of an 
improvised fixture. Both wheels used are 
of silicon -carbide grains, resin- bond; 8 in. 
is the maximum diameter used for such 
purposes. 

Wheel selection and coolant; Manufac- 
turers supply tables giving general recom- 
mendations for selecting 
cut-off wheels. These ta- 
bles will save consider- 
able time and wheel cost 
usually wasted by the 
cut-and-try procedure. 
While a solution of water 
and mild soda makes a 
good coolant, there are 
better coolants on the 
market to speed up cut- 
ting and extend wheel life. 



How to Avoid Common Troubles With Belts Used on Flanged Pulleys 



If a flanged pulley is not aligned correct^ 
ly, or if dirt or belt dressing accumulates 
at the bottom of the groove until it is higher 
than the pulley crown, the belt moves to 
the higher side and tries to climb the 
flange. This results in the belt stretching 



and becoming worn and frayed. To avoid 
this trouble, be sure that the pulley is 
amply wide so that the edges of the belt 
do not touch the flanges when alignment is 
correct, and also keep the surfaces of the 
belt and pulley face clean. 
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Old Pick Is Converted Into Tool 
For Removing Worn Flooring 




We have used this tool for many years 
to take up old flooring, either over a sub- 
floor or over joists. Made by forging an old 
pick to the shape indicated, or other shape 
that is most convenient for the user, the 
tool makes it unnecessary to stoop or get 
down on one’s knees. The ends of the tool 
should be sharp and hand so that it will 
withstand contact with nails, 

—Edward Schumacher* Mankato, Minn, 



Adjustable Hook 




shield and is held at lht 
by twisting a loop in 1 



for Shop Lamp 

Attached to the 
steel hook of an 
extension shop 
lamp, a length, of 
load wire or wire 
solder permits 
raising or lower- 
ing the lamp a few 
inches as desired. 
Also, the wire per- 
mits extending the 
Kook to fasten it in 
hard - to - roach 
places. The wire 
is run through the 
eye on the lamp 
* desired adjustment 
^ as indicated. 



Keeping Worn Boring Mill in Use 

If a boring mill has become so badly worn 
that it bores a tapered or out-of-round 
hole, it stiJl can be pressed into service in 
an emergency as follows: First, bore the 
work in the machine in the regular way, 
but make the hole .015 to ,020 undersize. 
Then set the work up in a heavy-duty drill 
press and ream the hole to size, using an 



adjustable reamer of the inserted-blade 
type. If the work is in production, much 
time can be saved by providing the drill- 
press table with suitable fixtures to hold 
the work so that the hole is centered under 
the drill-press spindle. 

—Orville E. Hyler, Peoria, HL 

Life of Paper Stencils Increased 
By Covering of Cloth 

Painters and 
decorators who 
use paper stencils 
in their work, of- 
ten are inconven- 
ienced by having 
fine detail parts 
crack and break 
out under repeat- 
ed use. To avoid 
this, glue strips of 
mosquito netting 
over the face of 
the stencils. The 
same treatment may be employed for let- 
tering stencils used by shipping clerks. 
Waterproof glue or shellac may be used 
for attaching the cloth* but the adhesive 
should be applied to the stencil only, and 
the cloth should be placed carefully on the 
stencil so that glue does not clog the cloth, 
mealies over the stencil openings, which 
would prevent passage of the stencil paint 
through the meshes to the work underneath. 

Yardstick Fishes Loose Matrix 
From Linotype Magazine 

The common practice of using a wire 
hook to fish a loose matrix from the chan-* 
nel of a linotype magazine may result in 
scratches which will eventually cause con- 
siderable trouble by damaging the chan- 
nels. To avoid this, one printer employs a 
yardstick, in the end hole of which is fitted 
a small piece of sponge, With this stick, he 
can remove the maU quickly without any 
danger of damaging the magazine. 




MOSQUITQ NETTING 
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Mult I-Beam Floodlight on Tractor 
From Twin-Bulb Headlamp 




Desiring a bright Rood light for use on 
his tractor, a farmer made one from an old 
auto headlight of the type that contains a 
parking bulb and a twin -beam headlight 
bulb. To do this, the parking bulb was re- 
placed with one of greater candlepower, 
after which the three wires from the head- 
light w T cre soldered to a single lead wire 
so that the three elements in the two bulbs 
would be turned on simultaneously. As 
most car headlights are grounded through 
the lamp to complete the electrical circuit, 
it will be necessary to run a second wire 
from the tractor battery and solder it to 
the lamp housing If your tractor lighting 
system is not already grounded. 



Oil Film on Luminous-Sign Tube 
Prevents Formation of Ice 

When long runs of luminous -sign tubing 
are exposed to the weather, such as when 
used around the eaves of buildings as at 
filling stations, ice may form on the tubing 
during cold weather and add enough 
weight to break it. To avoid this, rub the 
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tubing with cloth dipped in light oil such 
as No. 20 motor oil This will prevent water 
freezing on the tubing, and will not affect 
its illuminating qualities to any great ex- 
tent. — Fred Day T Auburn T Me, 

Plumber’s Kit Easily Balanced 
By Strap Handle for Carrying 

The varied con- 
ten is of a plumb- 
er's tool kit make 
it practically im- 
possible to balance 
it for easy carry- 
ing with the con- 
ventional handle. 

One plumber sim- 
plified this by riv- 
eting a stout strap 
to the cover as in- 
dicated. With this handle, the hand may be 
shifted to balance the load. 



Shipping Tags Held by Bottle 
Will Not Blow Off Spindle 

An empty bot- 
tle slipped over 
the end of a paper 
spindle located on 
an outdoor loading 
platform will keep 
shipping tags on 
the spindle from 
being blown off by 
the wind. When 
tags are needed* 
they ere at hand, 
and the bottle is 
slipped on and off 
easily so that the tags can be removed 
or new ones added without difficulty. 

Counter on Grain Spout Tallies 
Measures of Feed Removed 

To tally meas- 
ures of feed taken 
from a spout in his 
granary, one 
farmer nailed a 
large cork onto the 
side of the spout 
and forced anoth- 
er nail through it 
at right angles to 
serve as a pointer. 

The required nu- 
merals were then 
marked on the 
spout so that the pointer could be turned 
to indicate the measures of feed with- 
drawn. Nails at the sides of the cork serve 
as stops for the pointer. 
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H AN DY AUTO H I NTS 




HOSE 

BICYCLE PADLOCK 



1r In add i Hon to the regular locks on yoLir ca r r 
a bicycle padlock. around the steering wheel and 
gear-shift lever will provide further protection 
againjl possible ihcft If lfl<J doors Qjo forced 



PAINTED 
CANVAS J 



2z Pa in led wEih black-and-white stripes and 

hong; 1 = 1 1 Ihn back a t a car while making repairs, 
on the roo-dj a piece of canvas or oilcloth pro- 
vider a warning signal that attracts attention 



Ss Scuffing of fenders on the sides of -a narrow 
en Prance doorway can be avoided by providing 
buffers pf large rape ai shown. The ropes are 
lied inta hgle* drilled Ihrough the door pasts 



4: A flexible cradle far balding a generator on 
a be nch while leillng or repairing it can be 
made by pivoting a section of heavy aula I Em 
lo the bench- tap, using a halt and. a wing no! 

5: A babhy pin beni and spread as shown to cor- 
respond w-plh the length of a scale o road 
mop provide! a convenient '"rule" wilh a handle 
to use when ehrtfldfig mileage distances on map 



*T HOPE 
THROUGH 
HOLES IN 
GARAGE 
DOOR FQ5T5 



GENERATOR 



SECTION OF 
AUTO TIRE 



BGBfly 

PIN"' 



BENCH 



&04T AND WING NUT 
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Hold-Down for Battery Case 
Makes Dismantling Easy 




A garageman devised this simple method 
of holding a storage battery firmly on a 
bench while lifting out the cells. A 6-ft 
length of old tow chain with small hooks 
on the ends is Inserted through holes in 
the bench, and the battery is set between 
the holes. Then, the compound around the 
cells is softened with a torch and the 
hooks, which have sharp points, are placed 
on the ends of the case. Now, by pressing 
down on the lower part of the chain with 
his foot, the battery is held Firmly against 
the bench to lift out the cells. 



Gear-Shift Lever Replaced Easily 
With the Aid of Valve Lifter 





Tiie usually dif- 
ficult job of com- 
pressing the spring 
to replace 
shift le\ 
problem 

lifter is usea as 
shown. Just clamp 
the lever in a vise, 
then with one side 
of the lifter 
against the jaws and the other against the 
spring, squeeze the handles to force the 
spring in place. Replacing the spring re- 
tainer completes the job. 



VALVE 



SHIFT 



Glare of Cowl Ventilator Avoided 

If, when driving with your cowl venti- 
lator open, it sometimes reflects a blinding 
glare in your eyes, give its surface a non- 
reflecting finish. To do this, first* clean the 
surface to remove all wax or grease. Then 



thin some orange shellac with alcohol and 
add a powdered pigment of a color to match 
the car finish, and apply it to the cowl. If 
at any time it is desired to remove the 
coating, use denatured alcohol. In most 
cases, application and removal of the coat- 
ing will not damage the lacquer or enamel 
finish underneath. 

Broken Car Key Removed Easily 
With Fine Coping-Saw Blade 

After twisting 
off a key in an auto 
lock, I removed it 
in a jiffy by using 
a small wire- type 
blade from a cop- 
ing saw. The end 
of the blade was 
broken off, after 
which it was in- 
serted into the 
lock slol on top of the key with the teeth 
pointing outward. Then, by pressing down 
with the blade and pulling forward, the 
broken portion of the key was removed. 

—A. H. Waychoff* Phoenix, Ariz. 



"Vise’* From Hinge Holds Valves 
While Cleaning Steins 

A 3 tha stems of 
auto valves should 
be sanded with a 
lengthwise motion 
when cleaning 
them, one me- 
chanic made a 
simple vise to hold 
the valve in a ver- 
tical position 
while carrying on 
this operation. 
The vise was nothing more than a hinge 
of the type shown, one side of which was 
screwed to the edge of the workbench so 
that the other side could be folded down 
on top of the table to hold the valve head 
firmly with the stem projecting through 
one of the screw hoks r 





Ice Formation in Carburetor 
Checked by Use of Alcohol 

Formation of ice in carburetors during 
cold weather is made less likely by adding 
alcohol to the gasoline every time the gas 
tank is filled T in the proportion of alcohol, 
■Vi pt-+ to gasoline, 7 gaL There is no no- 
ticeable change in the normal operation of 
the engine when this mixture is used, and 
the trick is as effective with tractors and 
motorcycles as It is with automobiles, 

— H, R, Alky* Northbrook, 111. 
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Solving Wartime Home Set Tube Replacement Problems 






Id I F, TRFMWtR* 



EXT. GND, 
, JBLAW 



ANT, 



POINTER 



HEATER TAP 
(HT) > 



5HOftflNG 

WIRE 



T^OR several good reasons, manufacturers 
*- of small modern table- model receivers 
favored the particular tube lineup shoTvn 
in FSgs, 1 and 6, with the result that re- 
placement tubes of these types are becom- 
ing very scarce. Radio training schools and 
war equipment requirements have, and 
should have, first call on tubes. More of 
these, and similar high-filament- voltage 
tubes will be available for replacement use 
in civilian sets soon, but in the meantime 
radio servicemen and set owners can help 
solve this problem temporarily by check- 
ing filter condensers for excessive leakage 
and making a few simple adjustments or 
substitutions that will restore many of 
these receivers to useful service. 

The 35Z5 tube is the chief troublemaker 
and, as most servicemen know, it has a 
tapped Filament, All of the filament is con- 
nected between pin No. 2 and pin No. 7 T 
and the tapped portion is connected be- 
tween pin No. 2 and pin No. 3, as shown in 
Figs. 2 and 3. This lapped section is for the 
pilot lamp and it frequently opens up, put- 
ting the entire set out of business. Conti- 
nuity can be restored with a shorting wire, 
as in Fig. 2, soldered to the ends of the tube 
pins on the under side of the set when the 
Lube is in its socket. The shorting wire 
must be removed when a new lube is 
installed. Use resistor Fig, 3 instead of 
r he jumper wire? if pilot light is desired. 

In some localities 35Z4 lubes are still 
plentiful; this tube can be substituted 
for the 35Z5 by shorting pins 
2 and 3 as in Fig. 4. but the 
pilot light is shunted out. 

Fig. 0 shows detailed 35Z5 
circuit connections. Further 
practical suggestions for 
wa rt i me t u b c sn bsti tut Ions 
will appear next month. 



-EXT. ANT.- 



ANT. 



DSC 



Peg 



// 

J nd I.F, TJBIMMER5- 
KC. 



75-0 HU Z-WATT _ 
RESISTOR 



SHOEING WERE 

{SEE TEJCf) 



3SZ4-GT Fig. 4 



pi L rjT 



LIGHT 



TO UNF 
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1944 “LITTLE GIANT” 





builder to 
critical niT 
poses, and 



By Stanley A. Johnson 



A LTHOUGH stripped of peacetime 
frills and built entirely from parts 
and tubes salvaged from old radios,, 
this March, 1944 p "Little Giant” tuned- 
radio-frequency 4 -tuber is an effective 
and practical model for a classroom 
project or the individual student ex- 
perimenter. Despite its simplicity T the 
receiver has more than ample volume, 
sensitivity and selectivity for good 
broadcast reception. Like previous 
of this popular set. it teaches the student 
be self-reliant in using available non- 
itcvials for practical construction pur- 
supplements classroom instruction, 
employing an easy-to-follow breadboard lay- 
out, the set uses four common older- type tubes for 
which numerous substitutions arc possible. 




ANY S-fc DR PM 

DYNAMIC SPEAKER H 



ANY 3CD.365 Eft 37Q MhfD. E-GANG 
VARIABLE CONDENSER WITH TRfMtltftS 



VOICE 

C0lL"i 



SPEAKER 

TRANS- 



X 6K7 fi 1 
BET«eiMT 

USED AS A, 

-i TIE TO I NT 



■COMMON 



HOTE- TUBE SOCKETS 
BOTTOM 



HALT-WAVE 

RfCT, I 



4Q-WCTT ttAZM 
UMp J 



SEE FIS. L-A FOR 
CflTlONAL 
RECTIFIEfl TUBES 



40-WYTI 

^L*nP 



Tp IIO-V, A.C. 
OR DlC-UNE 



SWITCH ON 

m-amm 1 



HOLES 



PANEL' 



3jjuxs£ 

WOOD 
BLOCK 
PAFFLL %, 
Sl'PPOR? ^ 



WOOD 

BLOCKS 

<4Q-WATT 

XLAMFj 



breadboard 

BASE 

^'x 8#X 13/4 



LINE 

curd- 
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BUILT from ODDS and ENDS 




541 






.MC2S PUD. 



CDHKpPi £10 



SPEAKER f-FRMANE^T 
TPANS. MAGNET f’YNAMIC 
SPF.AKlft W1TW 
^AIChikhS 



KNCB, c-PlQijri-r.HM ft, 

SOTttf) 

^fP^5PVfiL.C0lllA^ SWlttH 



I fS CAP ON 



SPEAKER PANEL-/ 
BLOCK ffitlXfr 



I A-i! J ^UL, TOMT. 

E c: ^ 4 c\ / 

(W‘6 f 

ANV 360, 3C5. OR 370 fi 
MMFD. £-GANG VAR, A 
CON&LN5ER WITH V 
TIMERS y 

FIQTOfl^JcomnOH ( | 
WITH FRAKL A 



r £^c: ^ 

flSTUfiNS 

PflJ* 

5ft TURNS 



m* 

AHLDOfL 

NOTt-C&ILS LiAKDLg 
m WOUND DN CARD- 
BOARD CASES FFKIM 
OLD FUSHUGHT 
BATTERIES t$EE r£KT) 



ytO COMMON 



+f 4DMP D. 
jT'iLECtliaV- 



t-V 

HALF-WAV 

\HECL> 



tc eio-v* 

A. tOft Bit. 

wtn i 



UN P 
SOCKET 



TOP VIEW Of 
BRF-AD'&OAnD 



LIWECDRD 



FIHID mniw 

»(P JDOQHW.5. i WATT 
it j* 35.DOO OHMS, I't WATT 
.J W.LG., VI WAll 
ft] i*6‘ 750 .-gw OHMS. Vr WAT! 
Pn X 1,000 QHM5.. 1 WATT 
ftp- J.MO GHffM-, ? WATTS, Off 
two 5.QW OHM. ! WATT 

RESISTORS IN PARALtfi 
I IXIA C-ON DE Kit RS 

c (.CiJf.Ct'.i midl a® v. 

IT*. .00025 MFD. 600 V r 
C w > ,OI MFD. MO 
C|P ID *tfD. ELECT. V, 
MOV. 

Cii.Cn-M^FD. ELECT. YUtV. 
WD. MOV, 



An ordinary 40 -watt lamp does away 
with the usual Unecord resistor, and the 35c 
breadboard comes from the <4, dime M store. 

The schematic circuit diagram appears in 
Fig. 1, and an optional rectifier tube hook- 
up is shown in Fig, 1-A r All baseboard and 
layout details are given in Fig. 2 and photos 
A, C and D. The coils are hand wound and 
the leads prepared for soldering as indicat- 
ed in photo B, and pictorial wiring diagram 
Fig. 3. All parts values are identified, and a top 
view of the baseboard wiring is shown with 
connecting leach running to the parts mounted 
on the underside of the elevated tube -panel 
strip. Detailed material list R-322 is available 
from Popular Mechanics radio department, up- 
on receipt of postage. No. 32 enameled wire 
for the coils was obtained from a 
burned-out filter choke; these close- 
wound primary and secondary coils 
are spaced V# m. apart and all wound 
clock wise , No ex t e m a l ground is u scd. 



ENLARGED 
BOTTOM 
VI F -WOT TUBE 
SOCKETS AND 

tube panel 

ASSEMBLY 



NiARD* PRESSED 

woooimiife" 



CROWN 



TUBE PANEL 
MOUNTING BLOCK 



&RE AOMAND 
BASE 



40 MFD. 
1 "-ELECT. 
I5QV, 



' NOTE 

a. c.= no connection 

T.f>DE POINT 
ft RflTDF. 

S = SWOW 



nn u r-r. s sacra connection 

e a »y " 1W Vl£ * 



fiG.3 
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)Q/U££tuud 

RADIO 

HINTS 

(A) Whon dismantling did radii? units 
fpr useful materials, u-nsolder oil fixed 
resistors and can defers instead of 
dipping leads which will later be re- 
quired Jar servicing receiver* or build- 
ing experimental circuits. Studonls 
should save <oils, sockets and screws 
and provide separate compel rtffienl* 
lor I hem in ihelr junk boxes 




C B'l Sis- vo I 1 curio bat' 
tery altered far 2- 
voll lube set*.. Cut 
with hacksaw,, llien 
robe and reverse 
center seClion for 
parallel conneeilOflB 
as in Fig. 2 



CUT THROUGH 
Fl-LUNG \ 
COMPOUND ; 



eV.&ATTEJftV 



£ V, BAT TERY 



(C) Mounted "spiderweb loop" 
■con be used io replace ihe an- 
tenna cait Fn many old tabteiype 
receivers. Loop connccTi in place 
pf teCgndury at rail gpng tuning 

condenser. I’D) Acetate cloth tape 
wrapped around worn places, an 
telephone or radio handphone 
Cards lengthens us-efuj life gf cord 



(G) Fig- 1 shows homemade crystal 
cp'st in Vg • in, metol cup. A picCe of 
lend the = izo pf a peg is ‘malted end 
1 gram of sulphur is mixed with the 
lead and then pouted Into Ihe cup to 
COpl. Circuit Connections are trig dp at 
cpnta-ctH fi and E„ <H) Emergency 
opting clip fits- ovgr machine screw 
terming I s. f 1} S i m p i e m e I a I* 
bracked bender for your work- 
bench. Heigh I of wood block 
depends on thicknot* of the 
Scrap metal on bond 



•;E) Emergency sol deri-n-g- iron 
stand made from metol 
spool an which win? soldqr 
is supplied, (F) Improved oil- 
ft I led ifiVe rted sere wd y p e 
condenser 1 has bolh term Inals 
insulated from metal con 



SHT F. i FILIAL J-r 

ic bl -. /' \ ; 



avcoc 1 Block 
AtfGLE IRON 
W t &EMQi 



HOLES 



metal 

LA T CUP ^ 

WlSK£Ry*^*"""*\ 

CONTACT' f 



SPRING METAL- 



BEND AT -- 
RIGHT ANDi.ES 



CRVSThL 

CAST. 

: :INCtJP . 



SPIDERED 



ROUGHENED ONIN- 
6IPE,&I0E3 &BDTT0H 



Finished 
' Clip 



^nil- 



-# ■' l t 


c>- 


0 : 
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© 
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N | ii , - l »*e 

MACHINE 



THE WA * 



for a new 
after 



c0 ndens«o 

, . ayC * 1 

Tnbk* 

Tablt TrO** 1 

L^ngLiudinol 



* 1TJY WAR BONOS NOW + 






# ' 






ME 






- ’ 



S^i 

> ■ 

SR.. ‘ ’ 



^5 









* 



LATHES 






SHAPERS 



DftJU 



presses 



PAVES THE 

way to tokyo! 



Sharper shooting .. . . closer bombing . + . greater 
speed — - that's our edge on the Nips! And the precision that 
makes it possible begins on American production fines where 
less than a thousandth of an inch is a sacred thing to Unde 
Sam’s crack machinists* 

In production plants throughout the country and 
in the mobile machine .shops of our armed forces. Atlas ma- 
chine tools are helping make and keep our fighting weapons 
on top. The Bench Milling Machine is one of the Adas tool 
room and production favorites that have taken over small, 
parrs work to release large machines for larger jobs in plant 
after plant. This compact, modern tool handles alt 
milling operations with split-hair precision. 

Keep these facts in mind wtttn you (hink 
about equipment for your post-war hbop. Allan Tools 
are proving their worth Throughout the world* 

ATLAS PRESS COMPANY 



J4» NORTH PITCHER STREET 



KALAMAZOO 13D, MICHIGAN 
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EW ry SvnJjy Afternoon 

GENERAL MOTORS SYMPHONY 
OP Ti IE AIR- NSC N*t**rl 



LiQUiP-COOLED AIRCRAFT ENGINES 



POWERED BY ALUS ON* 

P-jJ— L^httng • P'jp—rfiipcv&rii ■ b A -36 aud P-j j — 



WHAT MAKES AN ACE ? 



A11 ace fs judged by the number of enemy planes he 
downs. * By that standard the Allison engine rates 
high. * In four years of service on every 
active front, more enemy aircraft have 
been knocked out by Allison- 
powered fighters than by 
any other American 
plane. * Precision 
pays in perfection of 
performance. 



146 



POPULAR MECHANICS 







the mention of 
brings fond memories of happy motor- 
cycling days to many a lad, just like 
this fighter in a certain Fleet Air Wing, 

4 Tve always owned a motiHCyde and 2 in- 
tend iq purchase a new Harley^Davidwn 
alter ih-e war. HarEey- Davidsons sure stand, 
pp under oil strains. They take all the pun- 
ishment the Army gives than, .so they're 
good enough, for me. They really Eire tough 
— I can hardly wait to get my new one!” 

That's from an actual letter by a rider 
named AI— one of the many thousands 
who are yearning for the fun, of endur- 
ance runs, hilldimbs, gypsy tours and 
race meets. And when those good old 
days* 1 come again* war-proved Harley- 
Davidsons will he better than ever! 



Put your fighting dollars into War 
Bonds — thrill to your own Harley 
Davidson after Victory! 



HARLEY- DAVID SON MOTOR CO. 
Dept. P K Milwaukee 1, Wisconsin 



Ple«< it once fr« <utr of 24-ptiE* 

H ‘ Jl nthuiifcit 1 1 Ma^aiinrJ,, tiled ’with jfflOSOr- 
cycle *COUH pjegurcs uml thrULia^ jtOrte*, 



Name 



Ai- 1 -.El 



Li 



Giy 



Si isi;e, 
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Home Craftsmen 




Our Government is asking everyone 10 cnn serve 
tools. That's why m imp types of tools are sold now 
by your Hardwiiie Denier fir tusttlial waritmt aus Wy. 



But if you cannot ^et a new hand saw, quire Likely 
you f aft have your old one reconditioned. If your 
saw is a Disston — or other quality make— a £ood, 
inexpensive sharpening and repair job now will put 
it in serviceable condition. 

The man to see is your Disston Hardware Dealer. He 
Can advise you about puffing your present saws in 
order — tdl you what tools arc available for your 
home workshop — and discuss the possibility of 
Securing new tools for tut til fell service,. 

You are Serving both your country and your self when 
you make che most of your present equipment . . r 
Sec the Disston dealer near you about reconditioning 
ypur old saw... Help save new tools for vital war work. 

* YOU CM l EARN A LOT about toot use 
and care with the Disston Saw* Toot 
and Tile Manual — FREE from your 
Hardware Dealer, or write for a copy- 

HENRY DISSTON & SONS, INC. 

311 Taconyy Philadelphia 35, Pa*, U. S. A- 



More Deadly Than Wat 

{Continued from pu-ge 6P) 

man-hours resulting from shipyard acci- 
dents. 

A similar contest was instituted by the 
safety council between -the repair depots 
of the Army Air Forces Service. Command. 
Reports indicate the safety records in these 
depots are better than the record for the 
aircraft industry as a whole, though the 
industry, employing a larger percentage of 
women than any other, is near the bottom 
of the list in frequency dr severity of aecL- 
„ l dents. Late figures show that the lumber- 
ing; mining,, refrigeration, clay products 
and marine industries are the top five in 
frequency of mishaps, while the "big five n 
in severity of accidents arc mining, cement, 
refrigeration, quarrying and construction. 

One phase of the safety campaign among 
war workers which Is receiving particular 
attention from the National Safety Council 
and- industry leaders is the alarming rate 
.of- off- the- job .accidents. ' It is realized that 
production suffers teven more from acci- 
dents off the job than from those taking 
place in factories. Figures for 1942— the 
year when there, were 18,500 occupational 
deaths— show that 26,500 workers died as 
a result of mishaps when they were not at 
work, and there were more than 2,000,000 
injuries off the job compared with 1,750.000 
on the job. 

Safety precautions to be followed when 
workers leave their tasks have become a 
fixed part of industrial safety programs in 
an effort to lower the total accident rate as 
well as to reduce the cost or economic loss 
which, for all accidents amounted to more 
than $5 ,000,000,0 m in 19-12, including wage 
loss, medical expense, overhead costs of 
insurance, property damage in motor ve- 
hicle accidents and fires, and the so-called 
"indirect" costs of occupational accidents- 



Giving Tools of Wat the 
Third Degree 

{Continued from pnge 75 } 

X-raying 17,000 castings in 24 hours with- 
out interrupting other work while the ex- 
posures are being made. 

X-ray diffraction instruments of ad- 
vanced design now make it possible to pro- 
duce and accurately process in quantity 
qua it z crystals or "quartz oscillator plates” 
which fix the frequency of radio transmit- 
ters and receivers used by Army, Navy and 
Air Forces. Heretofore, the operation was 
done by hand and eye, and was a slow and 
tedious job. 
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THIS WAS AN 

Electronic Instrument 




■Fw the dertfapment mn4 
praductian a/ Had la 
FunjiiununFianj Equip-* 
jntiif /or our Armed 
Farce x, the AfirlPr^d 
urriani-sarliwi was awiW- 
ed the Army ft** "IT 
uM added Star far cvju- 
linued aceffence fl/ JJtfr- 

/flrjTMmcr, ATotfwvfa if 
pruu d tf/ f-frr PQft it ha* 
b**n privileged t& play in 
the rptedmt */ 



F unny-looking gadget, that 

old-time radio seti Big, bulky 
horn . * - dial* and mote dials * * * 
tHjucaki and noisy as all get out- Not 
much like the radio now in your liv- 
ing-room or ear. And yet the radio 
you buy not too long after the war 
may make your present-day set look 
and Bound as an Liquated as that early 
Electronic instrument looks now. 
Today Elecircmies is fighting bril- 



liantly for America and its Allies- In 
battle It warns of approaching dan- 
ger so we can destroy the enemy; in 
the electric eye it searches for and 
exposes flaws in heavy castings; in re- 
sistance-welding i t doublet and triples 
product ion* These and countless 
others are Electronic achievement* 
of vast importance now and for the 
future. The First Electronic instru- 
ment to benefit will be radio. 



Your First Post-War Electronic Purchase Should Be a Motorola Radio 



Motorola Engineers are making full 
use of the newest Electronic knowl- 
edge in the production and develop- 
ment of Radar and Communication* 
Equipment now being used by Amer- 
ican fighting men on every battle 
front* Soon after Victory gives the 



green light to civilian production, the 
"know how” of Motorola Engineers 
will be switched to the product ion of 
civilian radio* for home and ear with 
the same all-out efficiency and per- 
fection. Expect the finest in Radio 
from Motorola. 



fair# pood cort of your radio. ft is o vlfal worfritic neesdufy. For »rv£c*j con- 
Juft your to col c taaMmd tolophonm directory for o nearby Motorola Doahf 




BUY WAR BONDS 

MAJRCH, 1544 



Mot&iota 

GALVIN JMf$. COUPOUaYlOMB « t At 1(460. I L L I H 0 I ft 



RADIO 

FOR HOME & CAR 
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"Put an End to His 
Career Pronto ” 

“In Alaska, I bought a 30-30 Marlin 
Rifle* a read beauty* I say < beauty ! bfc- 
cause up in that country a good gun 
is a very necessary piece of equipment. 

“One morning I was coming home 
with a nice buck deer on my back. A 
big, hungry Brownie got the scent and 
was trailing me,., finally caught up 
with me- That was the first big bear I 
had the misfortune to meet tip with. 
I aimed for his forehead but, as I was 
scared stiff* I hit him in the front 
shoulder* 

H He reared up* his big teeth bare, 
and snarling a plenty. A well -placed 
shot in his mouth put an end to his 
career pronto." 

Walter Nowalk, 
Fort Stanton, H. M. 

* + # 

W* do riot ie< emtnfliid 0 30-30 lor Alaska 
brown boar* but or* gtad Mr, Now&lk't Mor- 
lin proved so Orttf dependable in this 

emergency. We do recommend Morfm 30-30 'j 
for deer, however, and tan promrse loyal 
Marlin trier j iamt new rr beouFjea rr offer the 
wot it w*rt. 



FIREARMS COl 
Now Haven, Conn. 

★ Term In your old shells anil cartridge# to local icrap 
ullidion. Metal urgently needed for war production. 




The Flying Cannoneers 

{Ca-nttnued from page 37) 

ries and road vehicles, Canadian pilots in 
P-5Is set a record when a pair of them, in 
half an hour, destroyed a dozen enemy lo^ 
comotives Ln France as they flew along the 
right-of-way at phono polo height. 

Other low-flying aircraft, carrying 
bombs, specialize on railway tunnels. When 
one can drop a bomb so that it rolls into 
the tunnel and bursts inside, the pilot has 
done a good day’s work. The caved- in tun- 
nel will stop traffic for days, Britain’s 
Army Co-opera lion Command estimates 
some 1.500 locomotives were shot up so 
badly they needed major repairs Jast year. 

Different versions of the P-51 are 
equipped with particular combinations of 
engine and armament for special tasks. A 
number of Mustangs, equipped with the 
Rolls Hayes engine and two-stage super- 
charger N are used for combat at high alti— 
tudes instead of missions at zero altitude. 

Deadly as out 4 flying cannoneers are with 
the weapons they have today, even greater 
fire power is proposed. General H, H. Ar- 
nold recently announced that among the 
new weapons of aerial warfare America is 
preparing are armament that will make 
our present guns look like pea shooters. 



Liquid of a Thousand Uses 

(Corviinyod frorn page 43") 

Scarcity of glycerin has led to frantic 
searches for substitutes* but so far no one 
product has been found that will take the 
place of glycerin in all its applications. 
Some substitutes, however, have been 
found for specific uses. Says John R. Bea- 
man, of the Bureau of Foreign and Domes- 
tic Commerce chemical unitr “Such chem- 
icals as propylene glycol* diethylene glycol, 
mannitol, sorbitol, methykellulose, honey* 
invert sugar and apple sirups, have been 
found capable of replacing glycerin in cer- 
tain uses, Some manufacturers who used 
glycerin in food product^ medicinal prepa- 
rations, tobacco and cosmetics turned to 
invert sugar. * , The textile Industry dis- 
covered sodium lactate and certain glycols 
can be employed in various processes." 

The newly developed apple sirup is being 
used by the tobacco industry and other 
experiments' arc being made with it. Pro- 
duced by chemically treating apple juice 
and evaporating and redistilling the sirup, 
the result is a straw- colored product jthat 
is fairly inexpensive when produced on a 
commercial scale. It Ls made from off-grade 
apples, of which in normal years as much 

(Continuad la page 152) 
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STING 



■ ■ p n ? 






• If you expect your car to outlast "the 
duration," keep cm eye and an ear on 
the engine — especially the piston rings, i 
Worn -out rings bring double -trouble. 
They waste oil and gasoline, and often 
cause dangerous cylinder wear. 

It's wise to have your motor service 
man inspect your engine regularly. 

He will tell you when the rings need 
replacing and show you how to save 
oil, check cylinder wear and improve 
engine performance — with Hastings 
Steel' Vent piston rings. 



Hastings manufacturing co„ Hastings, mich. 

„ HmUb^I MEg, of Canada, Ltd., Tliidu to 



’k It* m a privilege to huy War Bonds 
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Waste Fuel.,. n 

SMOOTH-ON 



S TOP up leak s and cracks 
in your heating equip- 
ment and save precious coal 
or oil— prevent the discom- 
forts of a furnace ‘break- 
down in winter weather. 

Seat leaks in boiler, tank, 
piping and radiators with 
handy Smooth -On No, l 
Iron Repair Cement, No 
experience needed p no heat required. Smooth-On 
handles like putty, hardens durably. Besides stop- 
ping leaks and sealing cracks, Smooth-On tightens 
iooae handles, knobs, casters -“does countless 
home repair jobs. 

Keep a can of Smooth. On handy — get it at your 
neighborhood hardware store. Inexpensive — d ocg 
not deteriorate . . . and be sure to get the — 




5WGOTH.OH Ha. 1 s-nid 
ifl I Ir'i-Ct , 7-*i_ And 

I i r fi ■■ ' ceKlilp-fiFH fay 
h^rrl^orw iLnrn*. 



FREE Home Repair Manual 




Do it with SNOOTH'ON 



showing, with pictures and sim- 
plified descriptions, all sort? nf 
repairs any householder can 
make. 40 pages. 170 diagrams, 
Pocket size. Handy index.. 
Send coupon for your copy. 

THIS TODAY — 

Smooth. Dn Mftf, Co, P D*pt, 37, 

A70 C^rnmiinlp-iw A vc., Jai-kay City 4, h r j r 

Viwp — jilcAfi 1 iLid.ll eill' utijf SbLuuLh-^n HftadbtMib 
XftnLfi r . . .*.. + ,., + ,, 4 , r , 



as 25,000,000 bushels would go to waste. 
Although resins arc first on the research 
program of the Glycerin Producers Asso- 
ciation, progress is being made in devel- 
opment of new uses for glycerin in food p 
including economical quick freezing proc- 
esses. It has been found that by immersion 
in this liquid, food products could be frozen 
quicker and at higher temperatures than 
by air freezing. Glycerin was used experi- 
mentally to make chocolate resist hot 
weather! and to preserve peanut butter. 



Getting ’Em Ashore 

( Cant i itu ad from page 55) 

to the service with the amphibious forces* 
Enlisted men are given a tough condi- 
tioning course* and then receive basic am^ 
phibious training. They learn to clamber 
over the sides of ships into the small boats 
pitching below. They are taught to come 
ashore from landing craft through rough 
water and still keep their equipment dry. 
They study the tactics of surprise attacks. 

Army officers learn the art of amphib- 
ious warfare alongside their Navy breth- 
ren. They study strategy and tactics and 
the proper method of liaison between many 
organizations involved. Visual and radio 
communication between shore party, land- 
ing craft, naval warships providing sup- 
porting gunfire and covering planes, must 
be understood and co-ordinated. 

Army transport quartermasters study 
the loading of cargo ships and transports. 
Working with large scale models of the 
ships attached to the amphibious forces and 
scale models of the equipment that will be 
used, the quartermasters work intricate 
problems of loading and unloading ships. 

When all units have completed basic 
training^ they arc assembled for advanced 
training. The crews of landing craft are 
assigned to transports and LSTs on which 
they will serve. Flotillas of larger landing 
craft form. Troops board the transports. 

Then dress rehearsab of actual landing 
operations are carried out — in grim earnest 
because many lives depend upon how these 
lessons have been learned. Ships are load- 
ed with complete equipment and the con- 
voy saib for a selected practice landing 
beach, Actual landings are made under 
simulated ba tile conditions* with the beach 
“defended” by opposing troops and with 
aircraft and warships taking part. 

In this manner are the Amphibs being 
trained to strike. American workers have 
built thousands of landing craft to put a 
huge invasion force ashore in Europe, 
Navy men who will “get the guys ashore” 
have been trained. The Army is ready. 
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WHERE PERFORMANCE REALLY COUNTS 



Campion spark plugs 



AX 1 ON THE FIXING L/NE! 



The high degree of maneuvera- 
bility, that makes self-propelled ar- 
tillery so effective, depends on an 
engine not unlike the One in your 
Car, and a£ in your engine spark 
plugs are vital to its performance 
and dependability. Champion 
Spark Plugs are on the firing 
line with our armed forces on 
land, water and in the air pre- 



cisely because they are living up 
to their reputation for absolute 
dependability. Literally untold mil- 
lions of Champions are in daily 
use by Our armed forces on land, 
water and in the air on every front. 
This is the greatest tribute ever 



I 9 * 



paid to the traditional de- 
pendability of Champion 
Sp&rk Plugs. 



LET'S ALL BACK THE ATTACK-BUY WAR BONDS 




TO SAW GASO- 
LINE— KEEP SPARE 
PLUGS CLEAN 
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Prevent those 

^^af/esshuc/d/es 



STEP UP YOUR COMFORT WITH 
BALSAM-WOOL ATTIC INSULATION 

fj\ Even though fuel mjut be se2wd f you dm’ t need to 

fjff] sacrifice comfort? £ alsam - 1 t r £? ol Insulatio nr — ap- 
f/ffU plied in jour attic— will keep jour home warmer 
Hflm — more comfortable — with fuel savings up to 
20%- the sensible^ patriotic way to cooperate 
with the government ft tel conservation program/ 

Balsam-Wool h the famous* original blankel-typc 
insulation ... an insulation that has proved its lasting 
efficiency in hundreds of thousands, of homes. That is 
why it is offered under a money-back guarantee of 
complete satisfaction. And rcinc:ml?f'i’ J Balsam- Wool 
is easily applied — laid like a tsrjjet in your attic. 
Windproofp nioistarC proof and fine rusistant, it has 
everything an insulaiton needs* 

Sec your lumber dealer — now — about applying 
Balsam-Woo], and ask him about a monthly payment 
plan. Qr t mail the coupon for complete information. 



SEALED ATTIC INSULATION# 

Afllia^WpgJ, . . PrcJiwti cf W+yfrJio*y»T . . . Nv~ Wood 




f WOOD CONVERSION COMPANY 
* SJcjii. 21Q-3, Fin! Nation?] Bldg, 

J St- Fiuil^iniKHta 

I GcnlkrtKiK 1 want to know more about BaLsam- 
I U r wl Doublc-Vu]ue Asiie Insulation, 

I T o a :=• ti 3 1 Ut ill giving yrm nprcia] infnnr.a- 

I r F '_■ a U pJcdsc check: I am :i home nwmr 
I remrr f~| ju-chiilcc.t r~| ppnLractur |~~l 
I aiodtrilfn 



Air Highways of 1950 

(CerrlEnuBd from page 59) 

approximating great circle routes, between 
large terminals, by-passing points of con- 
gestion. Terminals enroute will be con- 
nected to the through airway by their own 
group of facilities — a radio range to provide 
a flight path to and from the airway and 
holding Right path. Holding points will be 
located to make possible efficient blind 
landing procedure. Thus will bo provided 
the basic system of trunk and feeder- line 
airways. In addition* it is planned to estab- 
lish intermediate frequency omni-direc- 
tional radio, markers throughout the coun- 
try for long-distance aircraft at higher 
levels using direction- finding apparatus. 

It is believed the solution to the problem 
of controlling large numbers of aircraft 
will not be attained until some anti -colli- 
sion device is available in each aircraft. 
Development of one such device was start- 
ed well before this country entered the 
war. Unfortunately, all work on this is 
suspended for the duration. It is expected 
that signals representing jjthe altitude of 
other aircraft would be shUwn on a screen. 
The vertical position of aircraft within 
1,500 feet above and below and within 10 
miles of tbe instrument will be known to 
the pilot. On another device conceived by 
CAA, Ihe size of a dot on the screen would 
represent the distance to aircraft ahead, A 
plane straight ahead and on the same level 
would appear first as a pinpoint at the 
center of the screen. As the plane drew 
nearer, the size of the dot %vould increase 
but its location on the screen would remain 
unchanged. As the pilot changed course 
to the right, the dot would move to the left. 

Progress reports from the pilot to a com- 
munications station for relay to control 
centers consume considerable time and 
work. Automatic position reporting equip- 
ment will remove the necessity of this op- 
eration. As aircraft proceeding along an 
airway pass through a radio ^screen, ” iden- 
tification signals and altitude information, 
emanating from the aircraft automatic 
transmitter actuated by the “screen,” arc 
picked up by receivers on the ground and 
transmitted to the control center. 

To expedite traffic at terminals, it will 
probably be necessary to enable airport 
controllers to view traffic by means of de- 
tection equipment when weather condi- 
tions prevent actual sight of the aircraft. 

One screen in the control tower would 
indicate the horizontal position of aircraft 
approaching for a landing in relation to 
each other and their distance from the air- 

{Conrtnutd te pegs I5fi) 
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You and your radian look down on broad rivers, 
mighty forc&Ui and saving fields of grain. There's 
nothing Ji he an Indian Motorcycle to take you 
plates. No other means of transportation makes 
you feel so much a part of the scene. Astride an 
Indian you're out of the monoxide line of traffic . - * 
effortlessly and smoothly you reel off your miles of 
adventuring ..* slip off the highways into unex- 
plored side roads that lead close to the heart of this 
great land of ours*** Your Indian always respon- 
sive, easy to handle, safe. Plan to join the great 




fellowship of motorcyclists when our fight for free- 
dom is finally won E Get acquainted with your 
Indian dealer now* 



INDIANS ON THE WARPAW 

Right now* all new Indian Motorcycles go Straight 
to wsttp and what a fighting record they're turning 
ini Hut new* improved, pose war Indians are al- 
ready being blueprinted, They’re the maioreycles 
to wah for! 

BUY WAR BONOS NOW 
to BUT AN INDIAN LATER 

Indian Me io cycle Company 
Springfield, Massachusetts 

Mail FREE copy of nx-citing liidi^ N T tfr\ r 

Nd»#w. ..,„.. 




MOTORCYCLES 



£ity _ Jtat*. 
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NAME THE JOB 

. . . we’ll furnish the file 

* No longer dnro flflFfcifrnt ahflp prnctita condor* 
che use of files vn»uitod to tho job in hand- Toda^ 
files and filing techniques ore highly specialised. 
Metals and metal -alleys differ widely. Their actions 
on hies vary greatly. Desired filing results are many. 

The skilled mechanic must AnOw hit fifej- 
whether in operating his Own shop or seeking to 
advance himself in industry. Tho right Ji/a /w tha 
jtib means faster product Lon, loss faulty work} 
gTftflter earnings. 

To the "home mechanic™ with a hair for making 
useful things or needful repairs, there’s the pride 
of working with an assortment of good files. 

Nicholson is the leading manufacturer of riles 
for every pur pas#. Ask hardware or mil I -supply 
dealers — or "the boss JJ — for the kind you want , , . 
in Nicholson or Slack Diamond brand. 

“FILE FI LOSOPH V' f — (he Nkholaixi ^putfe 
bmit an kinds, Wic pud tar* nf files, will help any me* 
thanie hetumc m-u-ro valuable to himself and to hia 
employer* FEEE. 

NICHOLSON FILE CO, 22 I^Sl, PrtrifeM 1, R.L,U.S.A 

(Akif ©wnfifln .ffnjrt. Psri Neper. OrcTur i't«> 

NICHOLSON 

Ei 1 1 E C FOR £VERY 

t fl LEd PURPOSE U.S.A. 

4flAbl "H U S.Jir 



port. A second screen would show vertical 
position of aircraft in the control zone. 
Combining both screens and identification 
of the aircraft in a single screen or other 
device is highly desirable. 

We may expect larger and faster aircraft 
for long-distance transportation. Aircraft 
of about the present airline size and speed 
probably will be continued for short-haul 
transport and feeders to main routes. Rel- 
atively slower aircraft and helicopters will 
be used for commuting services and mail 
and cargo pickup. The speed and size of 
private aircraft are expected to vary from 
that of the airliner to the helicopter. The 
business man will find the private plane a 
necessity for his daily affairs. This will 
add to the problems of traffic control 
Air space will be stratified. City-to-city 
traffic will probably continue on the pres- 
ent airway system at lower levels. As 
routes are added from smaller cities to the 
main airways, control procedures must be 
devised to permit aircraft on these routes 
to enter or cross principal airways at speci- 
fied points without hazard to other craft, 

It is expected that long-distance traffic 
above 12.000 feet will be directed by auto- 
matic direction- finding equipments Alti- 
tudes will be assigned according to desti- 
nation and route. Upon reaching the as- 
signed altitude the direction-finding equip- 
ment would be tuned to the appropriate 
non- directional radio beacon and a direct 
course followed to that point. Ocean traffic 
may be handled by direction -finding hom- 
ing stations on ocean seadromes or islands. 



Hie Weatherman Goes to War 

(Cortirusd from p iiq t H } 

apparent just how competent they arc. 
AA.F. weather technicians operate stations 
at air fields in many parts of the world. 
They prepare summaries of local weather 
at six hour intervals for transmission to 
broadcast centers. These station reports 
plus reports from other branches of the 
service, together with information from 
civilian sources* arc then relayed to all 
stations in code. This arrangement pro- 
vides the weather man at any field enough 
information to prepare forecast maps. 

Certain stations send up pilot balloons 
every six or 12 hours to obtain wind direc- 
tions and velocities at upper altitudes. Ad- 
ditional details for such a three-dimension- 
al picture of the weather are obtained at a 
number of fields where radiosonde balloons 
are released, carrying aloft tiny lightweight 
weather instruments coupled to a minia- 
ture radio transmitter which relays to the 
(Continued to page t58) 
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Tff€ HOW*™ WHY of 



DATA ON WILLIAMS’ TURNING TOOLS 

( Data Sheet No. 7 j 

Tool Holders must be engineered to withstand the 
aever* treatment wliicli modern metal taming ™- 
poses on the culling tool. Williams 1 Holders are 
drop-forged from a specially selected grade o£ steely 
treated and hardened to develop maximum resist* 
auce to all wear and insure a hard rigid seat for the 
cutler directly under the holding or looking device. 
ThU tends to prevent cutter breakage which is due 
largely to the recess or pocket formed by short hits 
being forced into the cutter seal of the holder when 
the shank has not been properly hardened. 

POOH CUTTU i;i CHAMNflS 



POO* channel Wl*,H 
HOLLOW UNDE!: SHORT 

Birs - 





.0P**ING on EDOIS ONLY 



In Wi 1 1 iaioa 1 Turning Tool Holders the nose is cham- 
fered to permit convenient use in close quarters 
where space is limited. Set Screws are located at 
exact right angles to the cutler bit channel to pro- 
vide full contact of die; point of the screw with the 
cutler hit and inborn maximum holding power. Screws 



LONG CHaHNE-L 
UKti F-gH 
LENGTH BITS 
w,;h m s -.'.ijv. 
OVjflHANC - 




and Lapped boles arc held to the close fits essential 
for long life under gruelling tool holder service. Note 
that the extremely long cutter bit channel extends 
thm the bottom face of the ahanlt^ providing maxi- 




mum entry for the cutler bit. This feature (mures 
minimum overhang when a. full-length hit is used, 
thus reducing the danger of cutter hit breakages 

Carbide Turning -Too! Holders 

The brittle nature of tungsten carbide makes it abso- 
lutely essential that the hit he held rigid imd the 
culling ndge supported as much aa possible* To 




accomplish this* the shanks of Williams* Carbide 
Holders are made heavier and longer than regular 
Holders of equal cutter capacity. The cutter channel 
is broached parallel with the base of the shank rather 
than at the usual IS angle. The parallel broaching 
of the culler slot permits proper grinding of the cut- 
ter so as to give maximum support to the cutting edge. 





1. H. WILLIAMS & CO., BUFFALO 7, N. Y. 



DATA 

SHEETS 



ON USE OF SHOP AND HAND TOOLS 



Your name- and address in the margin Mow will bring 
II Tool Holder Data Sheets {punched Car 3 -ring hinder) 
and a list of our complete Data Sheet series. Mail to 
above address* Dept. PM>L 
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MILLIONS OF WAR 
WORKERS CONSERVE 
THEIR SPARK PLUGS 
BY HAVING THEM 
CLEANED AND AD- 
JUSTED REGULARLY. 

TO BE SURE OF UT- 
MOST RELIABILITY 
WHEN PLUGS MUST 
BE REPLACED, THEY 
SPECIFY NEW AC 
SPARK PLUGS. 

l*Fi All SACK THE ATTACK with WAS BONDS 



ground the temperature, pressure, and hu- 
midity conditions at different altitudes. 

In addition to the technicians who pre- 
pare forecasts* there are staff weather offi- 
cers who interpret the forecasts in terms of 
the special needs of the units to which they 
are attached. Each knows the pilots in his 
command and how high, how fast, and how 
far the airplanes in his group can fly. 

It took special* intensive training to build 
up the personnel for the expanded Weather 
Service, The best meteorologist? in the 
United States were put in charge of $pe- 
cia 1 c lasses at fi ve maj or uni versities, Hun- 
dreds of young meteorologists graduated 
from the weather courses are in active 
service on every continent. 

Modem forecasting is based on air mass 
analysis* a technique originated in Norway 
and refined by both Americans and Ger- 
mans. Very precise predictions can be 
made up to a week or more in advance. 

In the northern hemisphere the general 
trend of the weather is from west to east. 
A forecast must be based on reports from 
hundreds of stations, most of them from 
stations west of the area involved. With 
the Japs and Germans confined to their 
territories and with the Allies free to col- 
lect weather information over most of the 
rest of the globe, our forecasters have more 
complete data with which to work. 

Weather information is so important that 
German submarines on Atlantic patrol 3'a- 
dio conditions to Europe. Germany has 
sent weather planes far out over the At- 
lantic for observations. Our pilots make 
complete reports of weather they encoun- 
ter after every flight into enemy territory. 

The world’s weather is being studied 
more closely than ever before. The result 
will be, after the war, that forecasts will be 
much more accurate than in the past. 



Surprise Weapons of War 

(C ontinued from pggo Jj 

ergized ring fastened to the wings of Wel- 
lington bombers. The ring causes the 
mines to explode harmlessly* 

More recently, the Germans are believed 
to be experimenting with a torpedo guided 
by sound. This weapon is said to be 
equipped with a sensitive wave response 
mechanism capable of picking up the vi- 
brations of a propeller. The general course 
of the torpedo is set by conventional gyro- 
scopic gear, but when it nears a ship the 
sound wave apparatus takes over and 
steers the torpedo directly into the pro- 
pellers, The Germans are also reported to 
be using an electrically driven torpedo that 

(CcrolrrHiifcd to peg* 1-60} 
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“ SWEETHEART." HE SAID SOFTLY, "THEY 
COULDN'T KILL A GAL LIKE YOU - . " He touched 




the Link tender -like. Nazi shells had ripped into 
her heart. . . You’d think she would have died with two- 
fifths of her engine knocked out - - . but she didn't ! , . . 
she kept rolling along as though 
nothing could stop her. 



NOW, the heart of that General Sherman Link was not one engine . . . but 
five, hooked together s * , and all five are the same rik- cylinder jobs you have in your 
Chrysler. These engines can run on their sides . . . on their backs. And even when two are 
destroyed by enemy firc ? the other three can keep the tank rolling. You can credit 
Chrysler Division c ' know -how”. .. and an alert IL S, Ordnance Department for this one. 



BACK, THE ATTACK WITH lYAdR BONDS t 



wAH *Aefru£fL SP (mi T H-LIC ft frtVPtl&H 

k;lu'Ln.i] ■ Dianne tn&vnLi *■ Wnr-no 

J V j ■: L ■.< r ■ Navy Baruacen* - ICnrbor Tusji * 
Anil- ,*i in-rnl'L I'nnnuiL FiPt. ■ Tnrii F.Djrnt 
Af-'i.-ni'l.lird P Tnn-k Pwl* * Airpljnn Win# 

KiiwH *■ Fire- ftrifhtiaR Kq.uipr'm-nt * Air Jtr id 
5 kn n* ■ CiUdj ■ StUKMIg-liE F-m-iIl'-l I-.-i m. 



CHRYSLER 




IM NAlldK VfRbC CRElSLEfi MfcLtS D ACJlM I ZATIO K OFFERS OWMERS Umtl FICHHIES TO MEET TiUI IRAHSPDRTrmDM HEED'S 
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PRODUCTS 

Have you a postwar product — 

a patent or patent application— a 
fully-developed commodity with 
national volume sales possibilities 
that can be produced in whole or 
part from mcial stampings? Write 
us about it now* 

-fa Mare than a quarter century'* ex- 
perience in the fabrication and 
assembly of metals of all descrip- 
tions, plus expanded facilities and 
skilled manpower, will enable us 
to manufacture and merchandise 
soundly- designed, new products 
for peacetime demands. 

ik We will acquire the items selected 
by our Postwar Products Com* 
mince cither by purchase, royalty 
or contract* 

★ If you know of a product that you 

believe we can manufacture to 
advantage* please send complete 
information by letter, accompan- 
ied by blueprints, drawings or 
sketches. 

★ Your suggestions will be acknowl- 

edged, We will review them with 
care and Interest, and arrange for 
a personal interview if we wish 
to consider them in detail. 

Please address: 

Potfw&r Products Commutes 

THE GEOMETRIC STAMPING COMPANY 

lias Euil 200th Strtlt * Chwland 17* Ohio 



GEOMETRIC 



does not leave a wake of bubbles behind it. 

The tWO -man Jap submarine which car- 
ried two 18 -inch torpedoes and a charge 
of high explosive under the stem was an 
innova lion early in the war. This baby sub + 
with limited cruising range of 200 miles at 
low speed! has not been much of a success, 
according to reports. The British, how- 
ever, in the pattern of alert nations at war, 
are believed to have taken a cue from the 
Japs in the development of a midget sub- 
marine that recently made a sensational 
debut. These tiny subs were used to pene- 
trate a mine field along the coast of Nor- 
way and cripple the 35,000- ton German 
battleship Tirpitz. When the Italian fleet 
surrendered, among the craft turned over 
to the Allies were new models of a midget 
sub. 

There is some basis for the statement that 
Yankee ingenuity is leading the world in 
l he creation of surprise weapons. The Qf- 

mem in Washington^ whose business it XB 
fd" pioneer in army arid navy secret weap- 
ons, has produced no less than 200 impub- 
licized weapons and impro vements lo mili- 
tary equipment since we entered the war. 

The importance with which Congress 
regards this agency Is evidenced by the 
size of its 15)44 budget — $135*982,500. Tins 
budget survived congressional headings 
without one penny being de duett -.l from 
the amount requested. About $4f3f>nO*QOfl 
will be spent for electronics research and 
‘‘radio co-ordination”; 520.000 ,000 will be 
devoted to the science of submarine de- 
struction, and some $11,000,000 are ear- 
marked for “special pFoject^le&. ,, 

Since this agency began to function, the 
armed services have let contracts for $2,- 
000.000,000 worth of the p roduets It has 
been instrumental in developing. A single 
discovery saved $100,000,000 in plant con- 
struction by simplifying the manufacture 
of an explosive. 

It ? s a safe bet that when more deadly 
secret weapons make their appearance 
they will bear the mark: “Made in the 
Tj,5.A." ^ 

Rocket Kite Takes Aerial Aloft 
To Send Distress Signals 

Launched by rocket pistol, a kite devel- 
oped for the Army and Navy_cariie-s; an 
aerial aloft to nidin 'sending “out distress ^ 
signals. Additional height achieved by ^ 
rocket propulsion greatly increases the 
range of the transmitter. The kite is being 
made both in the United States and Eng- 
land in accordance with an arrangement 
for the exchange of patents during the war. 
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• Progress b inevitable. Sports have become 
more skillful. science more exacting, indus- 
try more efficient. 

When the users of heavy-duty equipment 
demanded a better tapered roller bearing, 
Tyson introduced the "All-Holls” design. 
This improved bearing, containing thirty per 
rt*nt more rollers,, lias found wide acceptance 



in transportation, industry and agriculture 
—wherever the going is tough. 

Ty son’s extra rolls mean more than greater 
load-capacity. They give the bearing more 
strength and rigidity* substantially longer 
life* added efficiency, 

* * * 

The hig mime in bearing s today is * * , TYSQ H ! 




★ LETTS ALL BACK THE ATTACK ★ 
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RED-ITCHY SKIN? 

watch out — it’s often 

ECZEMA 




Home 

Treatment 

Promptly 

Relieves 

Torture! 



First applications of wonderful soothing 
medicated liquid Zemo— a Doctor's for- 
nral*— quickly relievo the intense itching 
burning of Eczema, Psoriasis and similar 
annoying akin and scalp irritations due 
to external cause. Zemo also aide healing. 
Amazingly successful for over 3$ year?) 
Apply anytime — doesn't show on akin. 
First trial of clean, stainless liquid Zemo 
convinces! 3 different sizes. Buy Extra. 
Strength Zemo for stub- hhh m 
bom cases. All drugstores. 




GERSTNER TOOt Chests 

I3*;Ller K flnfcr r thon? deBirablfr. Firo catalog far 
miLc-hlnkt? NRd I-CKiimiikcrs, 

CERfiiTMEfl 1 TOOL CHESTS 
Cqlwiwblg St. OsrtQif T. Ohio 




Scientific shent tests prove 
ihai Weld wood. Glue <J makes 
die ^lue J i He the 5a fety line/ 1 
3 1 is actually stronger than 
the wood it joins [ 

Your hardware store or lum- 
ber cieiiier 1 i * s J un id y packages 
of WeSdwood Glue in 1 CK , 
25 c, 50c and { 1 1L } sizes 

amt 5 tb. caris . Get a can to- 
day or send 25c And your 
dealer's name foi atrial 
oz. sample. 



WeldftttdGhii 
Has Everything; 

1. Tremendous 
srreopch . 2*. W arer- 
proof, bacfnia- and 
rot’ proof, 3 . Quick 
and e*5Yio ustr Wo 

hearing. Nawritlag- 

McxcJ jusi L/ adding 
to powder. 
4. EconomEcal. 5. 
Applied cold, quick- 
setrins- €b- Stain >fr«e T 
^ir.ppfy i iffiitt ■( efu* 
fn f. r ncf® Jaunt's v.nr 

HI#, 



UNITED STATES PLYWOOD CORPORATION 
Fe&tmJ Glut Dtpt, 3S , 55 W. 44di Si., N-Y.1B, N.Y. 
"Main lie glue line /ha SAFETY tint" 

mmMwmtm 

wmitPROGF % a.yg 
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'Mail Order* Service for Warships 

^Continued from po^p 31) 

at its destination, 10,000 air miles from 
Washington, D, C., by the time the cables 
had been ripped out! 

An aircraft carrier was damaged in bat- 
tle and required replacement of heavy air- 
craft elevator plungers and ammunition 
hoists. The Bureau of Ships got a hurry- 
up request. The Navy Yard at Norfolk, 
Va., finish -machined a plunger intended for 
another vessel. The inspector of naval 
material at Camden, N, J,, arranged for de- 
livery of the ammunition hoists. The 
plungers and hoists were sent to the Pa- 
cific Coast, placed aboard the first ship 
heading west and within 6 days of the time 
the first dispatch had been received were 
in the hands of the carrier’s engineers, 

A heavy cruiser required electric con- 
trollers for a pump before she could sail, 
The controllers were located at a Gulf 
Coast yard— waiting to be installed on an- 
other vessel at a later date, 

‘'We’ll swap you,” said the officer in 
Washington. 

“It’s a deal,” replied the manager of the 
Gulf Coast Yard, “just be sure we get the 
stuff when we need it.” 

The controllers were shipped to the 
cruiser by air express; the cruiser’s own 
controllers later were sent to the vessel in 
the Gulf Coast yard. The cruiser returned 
to action several weeks earlier than other- 
wise would have been possible. 

Much of the credit for getting America’s 
ships and planes into action without loss 
of a minute should go to the manufacturers. 

At 7:30 one evening, the Bureau of Ships 
was informed that a Diesel engine water 
jacket and lubricating oil cooler had to be 
aboard a ship at Bayonne, N. J., the next 
day. An officer telephoned the manufac- 
turer at Rochester, N. Y. 

“We’ve got none, either,” the manufac- 
turer said, ‘"but we’ve got some unfinished 
parts that aren’t painted.” 

“There’s a plane at 11 pm. Can you get 
the stuff aboard?” asked the officer, 

“I’ll drive it to the airport myself." 

The stuff arrived at Bayonne the next 
morning and started overseas, 

A submarine en. route to the war zone 
had a serious engine failure. The skipper 
asked for parts to be delivered to an inter- 
mediate base on its route. All parts were 
delivered before the submarine arrived! 

The Navy believes that by getting ships 
and planes into battle quicker, the war will 
be ended just that much sooner. Thus it 
has perfected the “mail order” service for 
warships, its world -wide maintenance sys- 
tem which keeps planes and ships fighting. 

POPULAR MECHANICS 






*-(ifan T pnri ,, s jiji iii-iijj ■ — sez yoic gofta fight skunk# tcifft ikicnks,'* 




GREAT RADIO SHOW 
5 TAB JtFWG 

RONALD COLMAN 

I It 

"iTSETIUIStC Ion 

to Bun” 

fuviifitJY N*g\hF , l » NBC N*TwwIt 
Fc-nluring raven and women al Fhc 
ItghMng frenl-s 



JOIN UP FOR THE WAR ON GAS WASTE 



One big gun in the war on gas waste is Auto- 
Lite J s “Plug-Chek" Inspection Service, For you 
may increase your gas mileage as much as 
12% with Auto-Lite's ” Plug-Chek,’* accord- 
ing to tests conducted by the American Auto- 
mobile Association. As simple an operation 
as cleaning and regapping your present spark 
plugs may be all that is necessary. If you 
need new plugs, insist on ignition engineered 
Auto-Lite's, Get a "Plug-Chek” at your dealer’s. 



THE ELECTRIC AUTO-LITE COMPANY 

TOLEDO, 1 ■ DtwiJion ■ OHIO 
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Directed by MERVYN LeRQY 
Produced by SIDNEY FRANKLIN 



W A 

PIDGEON 

IN 

MADAME 

CURIE 



TO THE WORLD... 

they gave the mir- 

1 

acle of Radium... 

TO EACH OTHER... 

they gave a wonder- 
fu! love. 

TO YOU... 

their story brings a 
memorable 



A METRO-GOLDWYN-MAYER PICTURE 
Wdtfr q brilliont supporting cast - Henry Travers 
Robert Walker * Dame May Whitty * Elsa Basserman 
Van Johnson ■ Albert Basserman * C Aubrey Smith 
Victor Francen ■ Reginald Owen ■ Margaret O'BrSen 

Sifccn Play fay Paul Oibom and Paul H, Ranianu 
Based Dn ihe hook, ^Madame Curie" by Eve Curie 
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POPULAR MECHANICS 



You owe it to your Uncle Sam! 




The Httn Zmitb RADIONIC 

HEARING AID 

ACCEPTED 

B y 

America » JM&fica l AtSocmtiOfi 
Council on Physical Therapy, 




READY TO 

VFEAR 



Complcre-wiih Rid ionic Tubes — 
Crystal Microphone and Batreries 

• f ^ I.ihrrjl Gftara » fee 



. He need* monp* £t*r — < very available perm n, A bearing deficiency 
may keep you out of the armed Jerctt. . . but yOM ran do yottf fight- 
ing otr the home /rmi , i „ m «wr materiel plants. A good bearing 
aid enables you to go alf out m the war effort, Tbe m mw*l m 
growing. In our plant today are worker* wearing hearing aids 
and contributing as competently at if their bearing were norma L 



You owe it to your friends! 

They want to enjoy your company m much as you do thtirg. 
Your hearing aid Aieanf a $ much to them ai it does IO you. 



Are you really doing your part? 

That question only you Can answer. Thiffkl 



Report on a 

Zenith recently started a revolution 
“to red Lire rhe cost of bearing. After 
years of research and preparation, 
the Zenith Rad ionic Keyring Aid is 
now ottered to the public. 

The price— i-in— (about one-quir- 
tcr rhar of other good vacuum rube 
instruments)-, Complete— ready ro 
wear— with miniature .radio tubes* 
crystal microphone and baireries— 
liberally guaranteed. 

Inquiries from everywhere have 
flooded rhe mails — telephone calls 
“telegrams. 

A ales volume— unheard-of in 
this held — Lj gening d*ily momen- 
tum— and h 4 demand Created by 



Revolution 

self-evident merit of the instrument 
.itsdf. Today our problem becomes 
one of product ion And distribution 
— to n quickly as possible make rhe 
Zenith Rad ionic Hearing Aid avail- 
able in all Localities. 

We are doing our best to furnish 
ad d LtionaJ manpower lot U ncleSarn 's 
production farm. And — in the do- 
ing— we a^e experiencing chat tarn 
satisfaction born of directly contrib- 
uting to the welfare of individuals. 

Tut ZfcNJTFi HEADING Am WILL 
HR AVAtl.AMLE THttOUCU fiEPU- 
TAULe OPTICAL E 5 T ABUHIt- 
H EHTS FRANCHISEE! BY ZENITH, 
{>X* HOME. CAE.IJi QK SOLICITATIONS) 
11 rfic 4*5 for ff(titTi A$ rtytfrl JfLWCti IP fruls. 



ZENITH HAS BUILT THE BEST THAT MODERN 
knowledge and radionic engineering make pi>s\!- 
ble into thi.s S-fU.00 liGPtinjr aid. Ft has no other 
models « 1 *. one model . . . one price , . . one quality. 



There ire cjitt in which dtficitnr hear- 
ing is caused by 1 pmgttidMe disease 
and any hearing aid m*y do harm by 
giving a false sense of securiry. There- 
fore. we recommend that you consult 
your otologist or ear doctor to nuke 
sure that your hearing deli -Lie racy L* the 
type that can be beiidctcd by the use of 
a hearing aid. 



TO PHYSICIANS; 

A detailed scientific description 
will be sent upon request. Further 
technical detailt will appear in 
medical journals^ 



z 



E 



%WtSe Hf %*«&6U4 

ADDRESS DEPT. PM-J, HEARING AID DIVISION 



NITH RADIO CORPORATION 

CHICAGO 39, ILLINOIS 




KUKIi 
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“CLEVELAND MODELS” Now Bring You a Realistic Scale Model 




of the Plane that’s Front Page News Everywhere 



No, Amcr. "MUSTANG" (P-SlJ 

ThilikSu v|cl<Kift JLtrliLO-x. ITn4 Am*r- 
i-ran. 1i:;1iii-e w&t ims^uiilj, 1 diwi-lf. 

;j5o mihJi. kfiuii *7 I's/ie", c: nn 

(■-EJ 7 il IIHL-i-r KIe BFrl*] * J.UU 



(lumber, Oth? of JKnKlHOft> 

□utslandirnf eontTibutkmB to 
the rick-ial war, Used aa day- 
light bvmb-tr, ftrmed flghtar. ftlkil SjJoacLy reeuJiliiiLBd-unae 
plane, Snati 111 % C-l> Maflbtrr Kit 
SF-1-L5 .... 



DAUNTLESS" 

IV^HiJ'h f i : i i i J l 1 -- *. Illi> 
HJi- 1 rim'..- 1 ■!.■!! il.'L-r. ITwri 
by TlJivy m.ik \isiTLEik-B. 

armit H \ c-n Mbj(- 



Lockheed P-30 

-lightning” 

l> i ■ : i -: 1 1 7 -- IiiIh'ivi | -i ■ *r dui> h|n> 

hifcth crliln^. nit 

I ■ ITI I- ■: Cl H U J..IV7.IY, srpuL 



Build These Big 36" Industrial 
Training Models of War Planes 

EuLhJ thi-ppt bltf 3- ■ _J ‘ 

(i_ isnuiiitK. -f JfA 



Hit TJ H: Hew her 

Hit. TftS: LCCHhfPri 

e aa ■■ughtnirnj 11 
Hit J T5l! P-iL n NIUE> 
ung u 



G rum man F 4 F 

"WILDCAT" 

■■ftcr irt 1 1 it HAi e- 1 JIh* . 1 ’ Ki 
■wildcat 1 " liL rattan, 
£<I-V-". C-P 
mil SF-a:k 



Each Complete Kit, only $1.50 



Rrild America 1 ' Biggest $1 Model 

SUPER CONP&B frHrOr-jSlniiiUrr, Ifltifp- 
hp fill ■fhth. aiwrv jjrw^rm iiih ! h. rtus- 

>1 rlU'LEUiL i-l IPipilil Wrl, till ■-I LT tklilTL *1 ft 
. VPTW IwlllL. KIL fc-&CU1>, only. 



-i jrtWr cle Birr Art L H h? ■.oji-'L aupply 

yru. Hiril nr ijln^-t- 3in-Emfp 1 3c tHli 1 * rur 
pndslns:— pcihIjuth rimnri' *in Hill ontom, 

iit-ml 5c for nr» No. -fl I H.-pl-nLu* menu ^klj. 



CLEVELAND MODEL & SUPPLY CO. STiSK, hKS£^iS» rt ifi^ 4508 D 25 Lorain Atffc, Cleveland l, Ohio 




HANOT ASSORTMENT 
for mechanics — garages 

— WORKSHOPS — HOME USE 



1.98 



SCREWS * NUTS * BOLTS • WASHERS 



RIVETS • SPRINGS • BRACKETS « MISC. 




**■'* V 



MORE THAN 1,000 PIECES 

fi iwll | :■ ■?■ n i in L j — i l veritable irc-asura 
chest, of fumleltl-riK devices for evmty 

[M'aCtSCflj nac-- SatlflfjMtJHM gtliOAII Le l-i1. 

LI di lied tupiilv. Older now. (Cl.ftB. 
Sir'tlCS A. L-— 2 iiH«<?rlmen-tli F over liJjDO 
pieces, lOf SLMill. 

\ WIDRAN DISTRIBUTORS 

220 W^l Hutilknril St, F 
Chicago ID, | El. 



NEW VEST POK DRY SHAVER 

ONLY tj No Electricily, No Soap, 

JL Water, Or Cream 

Rn T.nr rollfii* ilmvM mfT tth taken like 
mi# Ic m ytv.1 rulL It uver your face. 

Cannot cut the akin. Strife ten ninjr* 
ccmpact, coitvcnicnU pnutieal 
raKor ever invented, Sent poBtpnid for 
only $1. G.CJjJ,, $1.15, Yua can ubp 
thin VcbtpHjk anywhere. Makes won- 
derfvil ft. Meli I Si 
Hr dr Are y C!n. : £4 R upturn St., Lyrtfli 





C^ME pim? cluk pins ? ringj- and ebsLfeBtt. 

Flntsl qoalil)’rR*4g ramble prkes frran 

55 c up- Write today . Dvpirl me n t 
Melil Am Co., Recfiesier 6 r H, Y. 



FREE 

CATALOG 





Teot. ohiT 

^ O I? rf JC £3 t4T J i Of Jg 



mtvetis 

performance 



hord uac and Pong w-rai, 
on qivo you ex- 
E.3C1 Cariibi >n i'e ■ 



in addiiiLon 
CoiiliaL. 

I, iwe-wuv vemj T 



I u i pinn nl. 

npw gf’l- 
CinEnhln pndra L icP to 

Hejbdrl WfUttfir 

I rLiFd? A:, k Un !ar 

And id n la 1 1 e, 

ELECTRODES 
ond wailing \o 
ry ni'fd. Try 
d>. Mf Whai 






J A, C. 

bt.Hohk 

I t/pe*. 
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POPULAR MECHANICS 









No. 15 PICKING THE 

PROPER TOOL FOR THE JOB 






Maintenance 
and Repair 
Suggestions to 
Prolong Tool Life 



In production work, li^iiL vire mn*i be cut 

olleil us part ol A work gcqueuee* CRESCENT 
DIAGONAL CUTTER WITH SPRING, The small 

spring keeps the jiLws apart ami ready' for the next 
cut-. Expni[tlc: Assrmbtii^ radio tubes. 



EqdlI look ran be overload^!, For rutting Imavv tu- 
nii In Led wire use CRESCENT LINEMANS SIDE 
CUTTING PLIERS — they're designed to meet the 
toughest a5^ignnirnt_s. Jawa of lighter pliers can be 

sprung or broken on "oYeivcapneity" work. Example: 
Cutting heavy, inflated wire. 



Where the work calk for uiimerouA, properly formed 
loops or bends in light wire, use CRESCENT 
ROUND NOSE PLIERS* The round 1 tapered jaws 
permit loops and bends of vaninp radii. Example; 
Funning wire loop* In small Jut prodiielloru 



For the majority of eleetriral tionncdkiu (other 

than heavy), ntt CRESCENT LONG NOSE SIDE 
CU lTl N(r PLIERS. Tlie long nose of this plier will 
reach into light places, and cut wires eb well. Example; 
Making telephone connections. 



MAIL THE COUPON FOR FREE REPRINTS 



This is No. IS, in Crescent^ 
TOOL NOTES Series. These 
informative advert iaements 
provide practical in forma- 
tion for uflerji of hand took 
Mail the coupon today! 



CRESCENT TOOL COMPANY, JAMESTOWN, N. Y. 



Here is another in the series ahow dug how to use the 
right tool properly for a pariituLir job. Follow ing 
such a proEredure inevitably saves time and results 
ill a more workmanlike job. 



mm 



CRESCENT TOOLS 



(five U/in^5 to l4(oti 




Crr*c*’ni Tm*l Co.. laniPf-L^wni, N. Y. 

Please send your "Tool Notes* Series 
□ for Bulletin# □ for Bering hinder 

JVaRTECI 

. — 

n™ Stale 
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A NEW 

upper! 



THI 



them open bl 
* aslly and quickly as throwing 
a blanket! Thii It only an# et th* 

ntnny nc w ftatem you will find In 
Ta-PntXa aqulpment ml * parting 
goads dealers after fhc war. 



PAD AND TEXTILE COMPANY 



G K Ei N M I Lb, OHIO 






tn pr&Ct oaO tn wcr Ih* J4pdJi*g m-wHiif-se i4if»f *f 

SiV-i'pl^g Sd{|J urid irf#-$4lr* E^fuipm^At 





ILL TAKE Ttl£ 

WHITE one 

EVERY TIME 




ICO* 

ffie THIS 
DISPLAY 



EASY TO READ — easy to clean, unconditionally 
guaranteed for one- year. The crack-proof U r hit& 
surface is bonded to the s£ccl— protfiCES jt from 
msc* 2 5, 5Q, ^5, 1 00 ft. lengths. Sold by hard- 
ware, building material, mill supply dealers evefy- 
Write for folder, KR0'Ff\£L & liSSER C Q., 
N, h 



M. itui.ir. a. j'iLutf, 









FRANZITE 



GENUINE U.5. BARGAINS 



* 1 to DK.P. Cir^lnr^ on request- War limit* pradwrtkra 
— We supply repairs for nil SHAW Trnctont sold In our 
tO j'eiu'rf 4 el bosinesiL. 

BUILD YOUR OWN RID 
TRACTOR —“WAR HORSE’' 

11*1 refit old uato JrhJ-U, W)W«nd hv 2 tf.T\ OT 

larger alr-CDGlcd tui^Lbc- Of v.'Ji | kLtig type 
Gurdc-n Tractor ■/« tu CJ 11. F. Lift shuivi“ or 
Cub vert iTiich ur siuto iSLL*> Fn-Pm TrmUrtr. 

Encli will plow, cult! rota. Finns fur build i n(T. 
in bug dny r tiny one- ol above,. pus tjMiid fur SI. 0 0 
i ntjitc which wantorl) or alL J fur fLi.DO. Money 
Unci; GnsrsnteeJ 

SHAW MFC. CO.. 4503 Front St., C«l«*bi*rx, Kimn 



I6BSC North .tit St,. Columbv*. Ohio* 



Fuse Puller— Circmit Tester 



Home 



Factory 

* TESTS 1 11-250 VOLTS 

When motors Ftnp jmd HpM* po flut, this twL Quickly 

LOCATES DEAD CIRCUITS *nd ufri? rt- 

move? blown FuHe r The Star Teit Podiet PSicr H made 
Ehf n Trftna-p&renl Plnatio having in one of the Ickh o. 
h rein] I lamp in. nurirza with, a reafcatnTiee rand can be used 

tD 1 r» L S Ell LO 2£Q t.;.|Li titaUil, TN PUpp wMl IHllS fasrf ftOTlL 
]i} rr.i 1MI AmjifTfli, TIlcii Ednili lit KLetEflduTIB find lb If Iwi] kindieT 
than T«t Lam pi. Price IS. 7-1 exeli wlUnniit T*tJp. 11.5® adilt- 
tlonsl Tor Letdi, plus 3 0 0 POlInjje. Cali 6e DfaUlnrt Irani i'lrr.rm] 
EltcLtlc or WMtLhglmiBU or dlraeLlj feoin u. UjiIat NOW, 
STAR PLIER CO,, 333 Canal St-, blew Yn rk W, N + Y + 



Mfrderniie Y&ur GurI Improve Vouf Scm l 

M-un-t dumb It: sripo randc-. rvuiii^dY Uh- 
h M 'Ak:itilel For Colt, Smith £ Wv^iil, IIE-SlandA.nL 
OrLEiee, Lunrtr £ Mausers in a wldifrtialc* ol beautiful 

d»l|feia in l^rjiy, pearly walnut, ouyxL, cle. Law p rives. 
UA.TA1.-OC:, T5p«ln» Wuni^d. 



FREE 



SPORTS, INIL, iMfri.) 2151 N, Clerk SL Dtpl. P-J, Cbi« E V HL 



4 . D. WOOL BLANKETS (USED] . . J 2 HB 

McClellan saddles cusepj . . * a.ss 

U. S. A n M V J*yp TFNTE |U 5 ED> r ,, . 3 . SO 
S hghitly U'ttd Arh-.tf Cjin-ifiri WIlCElft With 
Am !>■». 34 " httiaN. w-night ppr p-j.1 r wilh Ah. 1 -". 

aaa. ibL. . , P , , " . p r , , + h 5 it. so 
Thuus-imJ^ufOsliEC Har^d iu, ij-i M j | iiaj? .Outii^.jar 
j(.S^>it (joudi fuc HlHiTcf.F^Tnu-j-^DbiJt JOf 
fjC 3I-pjf:£*(aiuj:reiareifd wjeUhrsI urdrr. 

A and IV ^EX-PLY C’O# 

LE3TCR ST. mCHWONIJ, Vfl, 



1«8 



POPULAR MECHANICS 







■ 




Little Motor 
"ith a BIG LOAD 



*eqt«re Jiuee (T J ' m *" ca ** a mphi{,i 0u ‘ Gu ' fcJ * such 

*“*“*>••»” ii.f S n : ih ™s ) > i*4 z ca ;7“j“ ,t s «vic7 

tr*** -* ssteri j?K jel *&. *£ 



p?« w™, and Z,,M d ,,0 ? , ' ,, °" b ZZl J Y f lv ^ 

**«!. 

} SUC0Bs «W* Of the %h£^ ,nie Crudes ro°/bf/ iSfltiRg 

Ev '"'^ Moro.f^/'^ ^£S“ 

fyJflrWe AH n , J m ^iiv Suites lit/ ■ * ' 

- ■' c — — ...cZ:"°" s/ " 

□nla 



S', OffisJaf (i, 5 n« * 
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MNf I MAT. 
TOOLS TO 

handle!. 




SCREWDRIVERS 
and NUT DRIVERS 
"Designed for the Hands of Experts" 

From. thL 1 Ms* -trf Oie lJLidw to !Il* SeAenJI**. IbnH* 

tool* mnn.-M.nL «ic ncw^i Id*** Lil dtilfrn. EojiI hi*q-nLio 
L ipiidleA are h^i-:i:iE plastic ■ Lnc origin nl L nan p parent abiKk- 
i ■■'•.HhJ XccLIttf, Rlswto* me hLjfh raunllSy rIlt]. cxprTtly ma- 
rhlntrf. >"n| ilifLvep wx'ktLn dwp ithiuk-ii, ti> hnndlr 6^.‘ lnM.*, 
nvf-H flft hkiM and inrKieLH u| StrcwMva^ SJ fiLifiR 

nf nuS drtvHrt (infrlu.d,lajf Dr Lux *i?i of T n-tth, dUTereat coL» 
*#od hniicJI? tor mwh hLioa, ■VroiSkvd S*i »i,bcxls- to-ft* ! c^t!L#,Ipv^ 
tor wall Tni.^niiiHr,!' AIL jlill Htri\ejn and mont . nil** of a£f«w- 
litriViirM H-ati hm fiiniJiTiril wILh flre^ilsunt handJ-t-s til *]ltfit- 
l y hiehr-r T* , n r ^*-, A^K .pMir mdio. tLiclrhctil it Iui rtw * re*J L r r 
— rjf wriLu: Dept. I. 

PARK METALWARE C0. ( Inc. 

Orchard Park, N. Y» 

WHEN YOU e ./ 

BUY TOOLS ^P ac W 



Bock The Attack. 




£uj 



More War Bondi 



FREE! LATEST, MOST 




COMPLETE RADIO 
PARTS CATALOG 



EVERYTHING in RADIO and 
ELECTRONICS far War Train- 
l ng, Maintenance of Repair 
It'* the most complete np-po-dua BUYING GUIDE 

ifillibEe! Ic euniain? tarcst "supply dm" dpi radio and 
tier trunk parts available wiihouE prioiLif for repair and 
replacement — pirn everything in w ax training kits* booki 
3Lnd tkiuipin.cn d Vfhaicver yoo need— you'lE sai* rime by 
getting ia touch with ALLIED /if it. -Scad for this big 
frt*? ■Catalog today T 

RADIOS FINEST BOOK VALUES 

S|itckl l]f prepared Er> lid radio rraminp in fchoaEi 
ifid in Ju j iry. IruLI uf valuable data. Jvs-si _L for alt jtx ! 

Radl« f ifmulqi and Daia Itafc N-o. 17 - 752 , . UK 
Oiilivrinry vl RtHJIolVmi; Ms. 37-73-1 . . lOe 
Radio Cl mill ttandbcck Me, 37 751 . . Ik 
ted ie Bulld^ri.' He n d book Me. 3TJ».. I Oc 
Simplified Had.* Serving Ha. J7-7iS., lOfl 
(todi? bale H«nd htist H*, t7-7$g r , 35 c 

All Six Beck* No. 37 - 799 .. 7 St 

ALLIED RADIO COUP. 

333 W.Jltfclort, D#pt, 5 -C- fl-r Chi C-Pga 7 




Measure Any Site Pipe 

i/ 8 " up to ir 



Eltily mnntMl III 
THE DARK, IN COR- 
NERS, PARTIALLY 
Embedded lit 
WALLS OR JN A 
■‘CLUSTER.’* 



NEW 3-POINT QAQE 

P&okai-siz& m „ , ocourafo „ , . itfTbroahpblo 



Evilly _*rJ' Pla^F irm.ll^r r, jn Ui-rkF ■RnLairt ranbur cf pip* — 

Elina Lurri i ii|-?r rnn.lqi-r mii; Lfa jl luui-'hni j-i|m. M.-iI-Llt ini-U.nCJ y ■ hz-iri 
rurrr-nfc -iid J pic-i ir, T-r,,,. «| - r ,-kJ r mrAFumnnilr- kl«u mu-.L JrUJ 
! . - ur .. La - ,in i? d 1 Ti he bf pi ml ill du-fc pljvrvfl xjiJ ElLm. Eii EIeHe 



r«r r«kdinr. i!hD E-* <_i «1 «• MYttmi jiipa \I thuM hi 

r n tiler niLiiif wlm m«oin l-p rlic---j u.. 



h h:-iilrl ^WTitd l.'.' ffTcrJ linmn 

. Mtor v&A i ■ i ■.< 1 1 a r- htitI 



7T. J. I'- 



R^rl pranf — il »eii etflinL cumnnP — ■- n n : x I r, ■ hr.miv Iqr-H JJr j m Frbra'a 
Till**. l^nW-riU-d ■!■ Lhb Clli-rd HuiHI ^Zrd f .■ , riulllh. r-ri Fft 

L-r-rl thrmifh JaPItWl mhd ilnlu. frJ^r ...... J-l-OU 

It j«w He^i-r ebbisa 4 * 0 *^ 1 * y&u hp f. I ll nimd ewMpiU H mniiw 
»i« flrdftl — ur pjF-Ii.Kt. r..ll#r 1 4 C, O’ V. 

THREE-FQINT GA(C co. , 

Itt7 Chlcaa. lllln.n J 



BENJAMIN 



H-C PELLETS ARE AVAILABLE 



at dealers or direct, qa], .22 and Cal, , 177 , Praduellon Of 
aLL U-enJamln Air Rifle n and Benjamin Air FJatol-ft 

bad brro aU-MP^nd-cd To r the duration aa our lacUUka hn# 
encased In War Wnrk. WRITE FOR OUR ILLUSTRATED 
FRIGE LIST and BUT MORE WAR BONDS. 

BENJAMIN AIR HI FIE CO., $12 Marlon St. St L«uis. < 4 ) Me. 



CRAFTSMEN — STOP RUST WITH 

• FIEIVDOIL • 

Pret<-cl taeSi % iic-ae ned wltli Ihii #nll-«OFnDiliv# 

Fi'ivu r‘.--J fur yfiri liv uun Anil t.ick:-' liht. tul ft i'i d w at i>£i df 

Ei-ailt or H.iiOwar U S|^i 

'2, uxi. Bultlc— Sjf 

MrCAMQflfbGE jn McCAMUFtlBGL CD. 

Baltimore 



BriLDARCWEIBEC 

- 1 OillinATDfl 

Fnr LSfflit n jr Fie= i* ST W- 1 ^ l: . !1 2 n n 

Ji-i.fn-jv.-. i :rinipJele PLAhrS nni!. --’^i 
SmKhI ImiIilv* i riil we II ificlmla J'Fl L-Lt!. 
oUV Miff SLI l r r^taJnrji- 

LEIAV MAPfUf ACIUKMTC CO. 

1 SAT L-, Jay fildg.. Winpfl**i»|n.. Hlicin. 

don’t WORRY 




Why put up with years of 
needless discomfort and 
worry? Try a Brooks Auto- 
matic Air Cushion. This 
marvelous appliance per- 
mits the opening to close, 
yet holds reducible rupture 
secure! y r com fortably— day 
and ni&ht. Thousands report amajinp results. 
Lightp neat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men n women and 

children, Durable, cheap. Sent on trial to prove it. 
Never told in Atarea. Beware of iiw Stations. Write for 
Free Book on Rupture, no-riak trial order plan, and 
proof of reaulta. All correspondence eoniidontiaL 

BROOKS COMPANY, 1SB-C Stale St., Marshall, Mich. 

Alvfiiys write j-our name And full addr&tB 

clear] j' wlirn jmswerin^ u i] vi-rl is i- mi- nt s. 
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POPULAR MECHANICS 







Whether you arc a tcicrnn; craftsman or a begin- 
ner, (here is pfkckss iniurm.nji.in fur you in this 
Delta book. Specific information on buitdic^ 
shop b cache** tool isckst cabinet (K h chapEert 
on; Type nf SfctMja . Wiring, £bot> jLighEing H tower 

Twit, Choice of Hand 1 veils, Paint n pi f 
Rack, Shop Pictures and Layouts, and a Mh V 
m;iny others, All this fof only ______ A V 



Fascinating Delta Boole 

the way to fun and 
recreation in your 

mecraft Shop 



Fifty-six pages of 
practical, detailed 
help — ideas, pic- 
tures, plans, dia- 
grams — in: 

fo Plot! 0 
Home Workshop" 



What to make and hew to make it 

Nine new books of "Classified Projects" 
— a whole book on each subject! 

Arranged fur omck reference. Hundreds plana 
unci pictures snow "blow in do it. iy You nevee 
guess — never po wrong, Lnrrl y Lamp. j. Pop- 

ular, pleasing designs. 19 Charming thrift. Simr 
rle, complete plans; handsome, durable, chain;. 
CJwf fir* nine Pr^jcf/i- D,i ndy ntmdUei, quickly 
built- G Orders Furniture and Noveftirt* A swell 
cnrkcEMJil. ^0 Fine Tub lei. Tin.- finest of shop 
rrofects. Outstanding favorite*. furniture Design^ 
Desks, beds, wardrobes — fine jve etc* o£ larger furni- 
iure. Novel ties. L^ful small i[«ns, PiohLibk,. in- 
teresting, Tax r, Games, 

Ftayx r nun J Lqui p mttt t , 

II ea J m a n e >■ rn a k e r s. 

At- 

tractive footscools, 

[Eiajcjjcmi 1 racks, sew- 
ing cabinets, etc. Order 
these books today. Vie 
Ebc coupon m j-jghl. 

Set of 
9 books 



An introduction to the hobby of hobbies, 
the creation of beautiful, useful things far 
pleasure or profit ■ ** 



There ;ire no “strings** to 
this offer — nothing to 
buy. The; coupon brings 
you the booklet, "Happi- 
ness is in your hands/* 
telling the story of the 
time- honored homecraft 
hobby which has brought 
happiness to so m^ny. 

Health 

The booklet opens with an 
article reprinted fiom, "Head- 
er's Digest/ 11 describing rhe 
hen l' firs nf manu.sl hobbies in 
EnLmiLniuing mcoti*l health- In, 
(beat busy days-, when B&rvcs 
.ire on edge, thousands of 
people find relief from tension, 
and. nervous strain as iky rc- 
Jas- and forget iheir rroubks 
in their homecraft shops* 

Hop pines s 

The nrvt section deals with 
(he joy of making things with 
hands and tools, points out 
the of the home- 

craft hobby. Your shop may 
UJkl-S 



bu anything frO-m a bench witfi 
:i few simple hand tools to a 
room full of the finest power 

Ti n.'] 5. Th* W hole f;LEttiJy sh.ircs 

to the fun, too, ns Others join. 
In your actively or enjoy ;ind 
admir-e the result*. 

Profit 

Homecraft: Is a hobby which 
can pay its own way — with 
something no spnre. Not only 
ran yt>u save money by duEug 

E our own minor repair jubi, 
UC you Cafl follow cbe exam- 
ple of e>ihers who Juvl- built 
profitable busln «aes, making 
small furniture pieccsp etc, 

Pofjifcrs 

^HapprneB is in your hand*"' 
also k' 
val uab 
owe 

some ways to avoid disap- 
pointment, 

Remember, there la no can 
Or dbUgarion. If you like, 
you may also order 
[]jl hooks shown at 
the lab, but it is not 
/lerfjjrffy to order 
them in pei "Happi- 
ness is in your Llu a ifc r s 



also gives you a" number of 
lujhlii tips on planning your 
'•n shup, and shows you 



Tear out and mail this coupon today! 



DELTA 

milW^i/kee 

€ P&ty&lJ 90 & 



VAiEor, FMt4Cr&f[ ri3^LSLiE']i3n.s 
THB PEW A JMANUhAiTbKlf«l CO. 

GEIC &T Tleoa* Avv, p SiiJKSHiJwt. I, Wla., 

T'lr-SSft sv-r.i] Etio yoisr yRr'E bnnldff,, , Tln.ppJrr=:=r in honrl.-;. ” 

P ] Wiv.Uil ill-.® lit# re h:^i 0. uf "Hour E>.< ]' 3n R. F J On; u 

SVgrkfdwih/ 1 | aid rcLcUiatne " r . r.'nlL, □ Hltu Id JJ.W fur Tba 
ci i ill Luuki Cf '"Cli^s-JIU J. l*MiJwlc-' p 



Nude 



A JilTC^P. 
lltr — 



L — I F-IAIl 1 - 
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BOTTLENECK BUSTERS 







CKici|«Meiiitt- 

# d Whfrtl *— 

They'™ tousJi, 
k>n-E lived* dc- 
ncndablcr Over 
300 ?iws, styles 
and grains. 

Chicago Grind- 
ing Wheels — 

Wit h full WPB 
approvnI T we 
spfCiplj^e an 
wl**cls 3 ' in 
d i^m-and- under 
■for the dura tion. 

AMERICA’S UNBEATABLES 

Yes, all the wheels in our line are small,, but 
powerful find swift tools of war doing their 

stuff day in and day out— making it possible to speed 
thujugb everything that requires fwfccmon internal or 

external grinding, polishing and 

burring « bombs jghts, planes, 

■*■ — s "* guns, intricate ms mi- 



■ baI ol 1 GD 1 Uw and 
HH*Bwor Crludon are still avail- 
able to all who have priorities. 

Send for Fr$$ Catalog 

CHICAGO WHEEL & MFG. CO. 

1DH S. ABERDEEN STREET, CHIC^B 1. iLLlhidi* 



BURN YOUR NAME ON TOOLS 





arkograf 

PROTECT YflUR TOOLS FROM THEFT 

Wnrtn with #lwfcr|r ,| y pri-r Dnmti Ur Jrii«ii ca Ebn fcjrrl- 
**£ ur.d 1 1 !*■ mi fend lliibf unirnLii it wny tt^uJ, 

llk^ >Min fu ji| ijiycr Jl L |>r j «r iwr. -il. 'Jijjij - 
Ey rr.rv Iiii.L-f, [iroc*. | :m > !, mr iliup?. 

Complete Outfit HrW— Prepaid AnYiWfij 

lalrr-cnLinc MluiLnind rirriiliir Ifim. Writ ► tijdelr. 

AffUCHiRAF PEN CO..J 927 3 .L 3 lir A.PbrtTjfid J S.Or*. 



SHE] D 



A Co mpiete Lina of 1D \ IT an d H 
PRECISION LATHES 

Quuiily I. TiniKt kh iiinlus-LTi.il 

■ I. : 1 1 - 1 ■ i 1 1 1 ■ l.iirnl - L .i II^Lfi | -., by 

At my; N'avy, . i n ^ i Murine- a, AliiiLual 
fAtv. CatulujJ ln?e. 

SHELDON MACHINE CO„ Int. 

#3Cr- M- KnCiA Avr„ Chi-npijq SI, U1 A 




your new buizn: now! Wr rihifP you UlC mait-j-JaL-f — I ilei:- 
Mr cut-to-nt. ready to crwl. I’aln-t. KJ&m Dlat dw-Brc, 

Lijlil.s, tic.. ilI I i = i ! ■ 1 1 j ■: L i ■ !. L In L In' | >rl i:l. l — nn cst ta r.kiLrWH'H. 
We pay ill* TroJflJit. l j l :li ih lurnlihcd ula-.i l-ci ui uLi: i i- 
UdJulcu? IpaS-ructlons. No wonder our cuularticra write 

US llul we ztuvc-il lIujid aOv: lo 40 %, uam.[Kireil wJ:!l 
bulltlcnT prices. lia^y termu— mcmE lily pay tusdIs. Wilt 
bOftdH iw^led. IPrtMUH. priw* -Hubjeet la chaLgoj. 

Handiome Bij 1701 ? I? 

CATALOGUE FlVUEi 

Write ff tf * fay fliM* |?*4 b<?tc yrttJ 

-ran Aem a Hu TTtr jrAJ^yeu! ta iHrtA 

trtfJfaid n W\p p r-rfiKJ if traWtSf. 

LEWIS. MANUFACTItniKO CO. 
WiS Liliyalti At« n B*y City., Ninth. 





Automatic Grip Screwdrivers 

IImIiI. ilirt wid lil-'JD fctt-ww In im.liB.ndjf 
I I >■ -- ■ Tir : r UiHtwiidj" rri-riwr-d by ipclfM| 
.ctson, -J c- d i n j np -i.L uf iba in y wlion bm 4 . 
hi I rn.iLm.il-j J Jz_nyj^lii:-uL. hlajhi i|u 

I I id-"-: liinDT h*** Iran^Hrirnt, LnAiiiwLiu| 
ii? ■!■.■,, li-iiH i- .n^lli .. M n l. i i rprrawJ- . 

ul ijlhAfY v i c a Inv- /I ■ AijrdiFWEi 

Diilv jU.. : i h. W .:t.-nrJiJ lia™. j 



HOLD-E-ZEE 




AMAZtNa 

SlitruM ] I n lit: nRJii- 1, (a. bmkI reviled Jio. 14 

I ■ n "rw I - I h- ]L K L BAk-fcrt HE -n iwHEwr,irUj Iik i iLiiflx. 

I Mi LifAUiU B.lllCArNri j:i iiLifH-rj^l 
mi.| Aiiierlrriti uiki-Lk, wuriLili-v-'.'-l'hi i-i- nlrniyljv 
IkutdjciK thliciiL^Joi — M-nit EurfevjMrdi durou. 

CRAFTShlAN WOOD 5ERVICE CO. 
iT4l] S. Nlir M 5ti D-rpt% A- 43 . Chicag^S. III. 



Say you saw it io 
PUPULAH MECHANICS 





FOR PLEASURE OH PROFIT 
BESCRIkEl IT LOW COST BOATS 

Cirt iLb nu-LMlwiidlnjt ImoH fend hnUli ■ l-PiL 
■.L bfr=n Jur •- uur uwa ■ ~i ^ tv nil ah m pSuli k. 
T-au cu du sL Jii’L Lire I'ulL ail-pwjw 

wu.L*d — crane r, plM ur roe Lh»L — LT dilTeranL 
kcada mil ibei. 



ckdw auim , 



jo. i^-rj iverr! Re- 



p-sy unLy fel.-H pi u . 

I*m 3 D 4 4 lT-» J Pit JiImh-J nad C- rn«»T*T 
title. Or KAd il.Si- *14* oedflr- d^uuidD 
U. B, ILiTQ «»Lli « dw.S LH-itr wder. 

POPULAR MECHANICS PRE&S 
OepL. S 2 J. 20 Q E. OrtArlc. Chicago. II 
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Exide research 



1*44 fiildeA FIJpEIT th«r^ now » *. 



keeps ahead of the nee«l 



Back in 1925, Exide" Batteries firs* flew over 
& teaming New Guinea. Today* Exiden arc lighting 
in the worlds worst climate, ready am] able to 
take it. 

An Exidecan take it in your car too, bill remember, 
restricted driving is hard on batteries, certain 
precautions arc necessary to keep your battery 
at top -notch efficiency. 3 tart i ng fa i I u res i ra n 
cause serious hold-ups* today* 

Do your part to fr Keep America Rolling" by hav- 
ing an experienced Exidu Dealer check your bat- 
tery every two weeks* in many cases, periodic 
recharges are essentia!, and with them, ihc 
Exide Dealer can put off the day ^ fieri you’ll 
need a new battery. When you 
must have a battery* ^ct a 
dependable* long dast ing Exicle. 

Buy to Last — Save to W in* 

THE EIXCl HlC STOKAUE BATTIlKV CIO. 

I'* IlitlLi] L'l(hlli ji ,i2 

Exide I t.:iLLf rif- of Canada. Limited, Toro el to 



I HOH L. ^ 

* * a * d » »U } h 0 ™” flin £ you 
/ 1{ yon AJi S T r 

"* e CDBito,.,: 



EXIDES ARE USED 
IN MORE THAN 100 
APPLICATIONS BY 
OUR ARMED FORCES 



11 
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BUILD A MODEL PLANE 

ON A TUBE . . . Easy 



Now comSiiisHi with 
f >TT-O-F0 RMERfl. the new OTT- 
O-TUBE Maatmctlon ie tlse up-t^ 
r£;s tc way tfl SniLLd the; model war 
jiSosra you want, C^t tlia thrill oF 
luiiLdirift a pLaiu* on a tube with 
WOOD pari* thut art all cut to 

AT YOUR DEALER 

CiQOil i]r:iL]rJii everviTlwrt hfcV£ OTT- 
D- FOIL ME It KJis. II no dealer near 
you raL«Hord&r direct to ndiJrc«j below. 
Minimum tiMer hr man Sl.CH. Bend 
35C (Sil! rcr MowjultOl erttm to pjlrtjy 
pay |Ki4j Last: uud pacLhyf. 



MOlQlllTDj fltHMHHJ 

4>j |ih b- vHr.r trim. KllSJrM 

HELLCAT, Crummm F5F 

40 Lirh wIile ipm kn. tUfl 

THUNCEHfrOLI. WlcuMk 
r-M 

ln-rh aiiif ipau Lit. 33 (ll> 

ZENO, MKiul>kU HO- Ml 

3D lu'.-li win* i^u Lk. 23 rts. 



FOGHE^ULF F*-J» 

21 hie U Bjji_b UL 29 Elk 



30 *fchnr R+krllElnp hilt 

HC t O 5-1 -M 





3TE: 1 

a 1 / ste^a f(f _ r “y* # jUful pc^ts 0 ^ 

|aji$ r 



FREE! 

HANDY CATALOG OF RADIO _ 

AMD ELECTRONIC COMPO- J 
NENTS AND EQUIPMENT. 

U p'-to-lK-G-minuta lifting* . . thou- pH 
sands of hcoded iliJii? , . . *n- iRH. 
eludes a "Bargain Section" you C. 

ton'l afford to mis-iL No oilier oat- 

alag likr it in- th-c country today L 

MAIL COUPON FOR TOURS, 



.LAFAYETTE RADIO CORP- 
J901 W, JACKSON GLVp., CHICAGO 7, ILL. DEPT. P-* 
i Plieit send me a FREE copy of 111* new Lafayette Radio 
J Corporation Catalog No, 94, 



p HAME ^ ^ ■ f f ■ ■ -i » i ■ 1 1 ■ hi 



£■!■■■■■■■,■ ST AT E 1 1 ■ l i ■ i i i ■ ■ i ■ 



SURFACE PLATES 

BOX PARALLELS 
MODERN TOOL ROOM 
NICE SS i T I £ 5 

1 ncftfpr oaa.bIc in thin ffcp.yfi>f modcTJI &TO* 
limt km, 1 i^t ! fur luid and ji ff bai.imn.E-. 
Anulahlp an Pr^oHly only, 

J.C. BUSCH CO , ise $. Fertv St. 

Milwaukee* Wis. 







cw* *1® ^ 

l*"* C R«W S-1N- 
Hichl s,jr 

ONV-On- 

atots . ar L l,iibr; r 

nS . pol- 

I BiSfejSS-. 




SHIP 

MODELS 

ILLUSTRATED 



Marine Model Co. deft. 



If WEST ISHi STIIET 
H-S H*W YORK CITY 



Handy Mail Order List 



link library if Uiehil INFORMATION 



tti* praclk.nl 

*|Wjiy* xvar'lPHl 

... previoqjn. kHHijp-H gf L'unmlar Me- 
<-himi£* bnn clpaalfled flccarnlnir to sulr- 

3 ret *ihI nr - w now a^flllnbSr In ITicne Tumdy 
reprint lioaklelz-, 



ncwQ. el Hmn^-lnrly Eow mt 3* 
IhtIp h i:-:I infdrTnntrun yeti Juit* ■!* 
ArLhrlm. In IIFTVIOII'T Ihhui-h ^ 




HiDW ta Uir MeAsurina Tools— 

M i L rOrtit-tLi-A. Oiipdrl). *tc. 

— 144- 

PDwCr Priuvik fiwp-14. 

Prill Preirrs. ardndrr*. Ik.^i- 
Wuad. Mrlil Turn in g> Lathes—, i- 
Fiiii'ti M*critn*i Hackuw. Cui^fi 

WiP*i„ Sh.u pu r — &2 . 

Lath* Tools. You Oan Wafc*— ifll- 
Wfrrhbrriohrt-^Tool Cob-rurti— *5F- 
5-p-riy rn.i n ti i>Q> — 1>4 . 

From pjp#rn tn 4AitEk|HlL 
TOOF OFtd S-ET¥T 5ITBrp*nin(]— S2. 
ah^rooolni OrHli. Bilk- 

SLCCtliiei Wood Turninn— 73- 
Haw In RaAd M I U€[>rl nt— Tl . 
IHrtal Turn I no L«.th.B kiiikB— e-9. 
Onrrolinq * M*t*i Lm*** — id*. 

WtAI TrOltlPfl. HJFdonina— lUJt. 
Wlirhing Uuill, aiUS-^103. 

$<-rvl £i n|j Cli’c. moLuii — 75. 
Elcctromagoc-tp ^ s 

Ti-AllkForOier aoni-tructiDH — *1. 
Thi may U«trlclon— 43. 

SoPdrrlrvy 1 1 nd Drulny—lX 
arid Snot Uf*fci£+rr 



■a. 

■ I^-Chio- 

pcpTing Li^ma-r, Wood. nAc.-^-*T. 

Ll wOi Toor F uni Cute-31. 

□ uThRiji Leaky .Figments — 45. 
Fitting HofriO flllDr. WnArti-SJ. 



EincirOulAtm^ W.lh NiiKnl. -Cl 
miiJrii, tiomiiirr K|c.— EtO-. 
pcptino L**fchor H Woo4. Mtc.- 



ioddor *■ puldoor Fi-r*pl — S®' 

o ickya rd (?an 



flifiiOfl— JP, 

L*wn 4fld Qa-rdto NeYelHn-n- 
Tre»tl»Ai. PeFflat”. Fanm—Tf. 
Uv>n nnd ftardro Fu-nnitupe— 7 7. 
Fkayffround' Eaul.RmK"t— 7 □- 
tortCWte a*rd*n, Furniturfi— a. 
Mating S*FVinp Tfa3f*«e3. 



WDfkirwr WHh FlMticB— *f 

Si III Fl* Home 1 nOgprOvui'ii-cnEw — i** 
R idpin. Home nf EubbcL PtaLu— 107 

Chlldreo'A Rc-nm Fo roMure— 3 1 . 
JieuwDd Novelties— 57. 
bull Hoose £, Dull tvwAituwa— AO r 
3D Shnlvpi rou Eir Make— 44. 

Wo voMie* Turned D «1 Lai hi- — T.2. 
IlHiy Picture i — V^nna ring— &7 , 
Wood. Splp C.Lr.-iru — -T.r. . 

Wind mi llj. k LWp*th pr<m An pi — 

Lampa Prom Wood, mk-Lbi — ft’a. 
Homr Wo*ls OpportunHles-^-lU. 
Wood FiiL-sl^rifl— 4&. 

Hu-iTa— J-L ft. DuLbUiiid— i. 

Bonta — 14 rt. Sail Dingtiy-3. J 
fruit i — ~21 ft. 51oDO-^te, 
huwbDAti, ama.il Diryhy — (J. 
Small 7" 1 1 Boats— 34, 

Two Outboard Runabouts— BS. 
auilu u-vn Cario« r Kayak— 10. 

■Lii Id tliiia-ii lea Yacnt— ia r 
AuEd K.-nka. ^harbeuta — !□. 

fliji'idi r.ij Truiler-f— ST. 

Motor- Driven PAhfrQE-1 Can-11. 

Slap 4 iiLii ELuclriifll Traubk'fe 

— Ipfl . 

Photo PrlnLura and Drraiv — 25. 
Fhoto Da-rKnoom Equipment— 93, 
IriyK and Table Too F.holos>-47. 

CcunL-liu PpririUlafl — 12, 

Fraorl PmdiKli Faririu IAJi — IS. 
Mnlil plating and Cnlannu — 21. 
Rp-Bilypintna Mlrrorf— 70- 

t hnnr'IJ I EX0C*-nien.tt"Hi3 . 

I ait CabLni. TObrl&t HOUSee— 14. 
Trapping FituIJ AnimalE— ?3. 
Fari« 3" d Harden t '■.K tun — |L. 
FLu-i I u i n-rj Extra Atl-ic Riioma--SSr 

rLtbriiiti vd tr jjy irt-jiit Fuomi — 34. 



Hand* . . 

Hu use Wi-rlng— **. 
Treaapra Findefi^lS, 
Hari^ou WiUp»c«r 

dbilt-iri Tlkt um— ri, 
B«rd 

irtj^azirie Hacki— d9. 

Clock Cases— 50. 



-9a. 



a»H Efl-Ji . 

Small TabFcs—5*, 
Bmohlng SLandR-P-!IO, 
bcihi-fi*. 

Boak c*« .Ca-se. 
fle I n-n 

High Flying KlUt 

— «7 , 

Tercsconrs-20. 

MEPtaE Cruft— -j.lt. 



Small l_ooms — 37, 
from CuLEiji-j— 42. 
PhaEia EnlaruiTh — 1 j. 

Phulo Krn^s— BB. 
Clean Inn Formula! 
■— 1 1 ■ 

Tkiidrrrry— J r 

7,^rnna,-ss. 

Furnaces — 3*. 



fmall | 

Ch^t TLlIrs Wantird. WrEU NFme and Addrcit HI Hirarn and Men t* 

POPULAR MECHANICS PRESS, Dept. 5Z2, 20D= £. Until Fa, Chioia.l] 
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^Tflmrfir d ivKlapm# n( 

I?]] — I *41 



io flip ptiw cubic 

Ji 5 pl. 1 rcrT.enE v.hi-rii 
developed Ortly BJ 

horsepower j.i 

Thun 'Wright etv 
£| i"'i LLf 5 have Sieidily rxtrarteJ more- and 

ITtDrr p^DTMC-r fat 5fm Her Lip-rildiEurri nf 

ETucerjih m> (hat today 1 ! CycLaoe 9 is 
lighter shun aoy other eogine in 
ihi lante ftfiwur clats. This E3_5% mfinj 
175 I L<:-. udvznla^e — <it ode piH-mgtT pet 
engine — n p^yioad bonus wearing ievc 
nue dottaj? for t he comm^rdal opeputof 
# * * 

W right CydArtii pay Ihiiv u'dy. 



The Extra Passenger in a Cyclone Engine 



Power per pnuiid If 
the I'tncrjl cCitciiurl 
for aErcufi engine 
valuation;, 



powe r, jLze p fife, rvliahdlily and _lI Lltudr 
peTfuriliitKe )!( iiopoftartl criteria but 
oiIllt Riling* being trpial thefe is- oo ftih- 
itkuEc for '“fei-s wight. 1 ' In Cydooe 9 - 
powered planes die -wreij^he saving equal* 
an eatra pa-MPHger per engine, 

Ten years ago, tbs Cydrtnt: 9 ’weighed. 
1J pwnd* pfif horn power. Si nee then* 
too HP has heen added ac a <om of only 
42Q Jb|, in material!!, cutting ( 111 ’ weigh! 
raiio to .97 pound* per horsepower 



Wright engineering developments - 
mxde tliii [►:>'•>. vr gain possihli - The i5j ■ 
nulflic Dampcfj f r example, addud 2(> 
pcwjjids height but. permitted an LLUtLdJ 

Lucre bsc of ll>tt horse - 



power and opened 
die way tn :he pre« 
sent high j-h rings .To- 
day* Cyclone! u£e i 
s-lll] erafikea** which 
not only permit* an- 

□Eh.eE 100 IvDnepQwcj increase but is ac- 
tually lighter than the forged dural urnin 
ease. Tripling its jin irea, the Cyclone 
eylindor now produces ISO horsepower 



a?u/ .A^/if fi&tf \7frifrytyU/ 




V* 



WEIGHT SO W(E1 IHE tONN-LOE CP EMI JLI B 
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WeJcf prao-f. ih-eckpro-Dt, an ti-m agnatic, radium 
difil and hand*, unbreakable cr yslfll, precisian 
teitrd. 



No. KO 124 — IS jewels, imall Ticand 
hand, limric-is. I'Etl back 



Ho. XG l?l — 15 ji-wflls. Mwttp 
hard, i^ainhif ito*| back 



Na. XG 128—17 (wvtp «cond 

hand. SELF WINDING, all italrl&u steal 



Wrife for Frea JMjitrafed Boofcfcf "XG 



BELL WATCH COMPANY 

TiMt-llli Bldg.. fi*Kl{^f*!l*r Ctaler. Ne» Ydrl 2D e M. Y, 



ELECTRICITY FOR ANY JOB 

® JlWnVHfPf w ■ 



ENAN £Ul5QL.EHfc DhlVEhr ELfCTHIC 
PIANT'i pro* id* #■! rctr ic iijf _ in lHl> 
tifin*. wh i> ' i> |p net ^ihvnwiat AvJLil- 
ffcjf-. for nmupuiinc/ itindhy icrv. 

Irr-. TtiauHinUi flf umE» m doing m 

winning ,iob in Ift# war.. 

. &lm from 350 fc# 35.005 

~~-m wmLi. A.C. 10 Id frOOcyclt-l-. 
7 -I I lO ta £«* valti. w.C. 5 to 

IH 4000 fra 111. Aina dull A.C. 

HI3 LinU E>.C. a-utp-ut m-Hfali. 

W i a. W. OMAN A IONS, 1 PB 1 
Rpral kton A^f-., Hiflnupall-i-, 
'■Qk^ ihn - JXnP. E-fuilV /umi.lM 



OSAX 



WATERPROOF 



PRECISION WORK AT ANV ANGLE 
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vritTiSfeel-Crlp 

wcldcrs'ftovel 

S&ttcSiilJyjlcaifrn.icd Sttd-Gnp Weldert p 

SS?bSi ? * prutHttidra dp 1.1 Tint 



Itra pmt^etien apaiunt 

'. Keep nrodoctwii'lrdll^ 

11 Entire back cut In plcaal rem 

airacla] tanned hcat-refi-intrint Icnlhcra- 
No Beemato bHek-N&burta«Mhrfrii*lL 
OF ripped PEHIM. Wool hc&t Nai*r 
lirj|jl£ inMdubackfcirnildnd protection. 

FJnpee noama Wult^rf Blpftlfll a of cren.t- 
■Cat wear, W idnntran thorn brciiniarac^ 
muni. Try a pair. GnJy |1J®. Gutteat 
otter ripTOB. Order No. J347& 
fhuen Jabber nr direct, 10%. diacutnib dd ] 

piir lota. Wrlta for t^Ldets' do to ins estate*. 1 

IfJbU^THHt CLOVES COMPAKT^ 



iimxHip 



C&I QoHlald ioiriavard 1 Pnnvill*> lUbiali 

f/ji Ca-wa^Ea : fafltir Co.. ForojtZo^ 






BUY BONDS NOW — 

'"■Qye.-Bye" j£at&i 



*Lel h & win thlfl T*?ar first. When 
COjOeij. ftu "bye-bye"— ---owlor tripi 
ncTr plnnn-n. Th.r new mndel 

AUTO COMPASS, Inrpwed 
wartime en*!nu*rlr>fl, will then 
available at yum d-u-alure.. 



HULL MFtL CO., P.o. Btu tlf-D), Wmen, 0 . 



MASCOT SLIDE RULE 



A Fits the packet- f^iLinkly naive n .my prab- 
w I e-in fin knultlpUc-aLl-OQ, division, projyor- 
!!□□. >!"; I v L-n tli-:"- !hl( liIlLl l , Che r-rj'jjjiH: z<i-a£. F 

I'jfESinllrn add rcofcprucnJa ol all numbers. 

wTi 



_ sentefl El-ve and Un*[l«5it3 o( JFUht- 

bere. Fine btack FTTiLdanltana un wbite ceJlu- 
told. FriOe in JabrlrdEd £**& in Iwthor 

cjiii® Moti^j back Lf rot antLalitd. 

SpeeEal oiler L-r? ^nd d4Titer*i 

TA VELLA SALES CD., 1ft* C Weet Breadw^y, 










build A &TUflD¥ WORK BENCH frwn nomlrtg 1f| 

ivurh i nc plan In ^tiatev ^ci Na 11. IncLadt-a 4 1 )f f 

iA-htv flood plung. Now la Bata to chocic from. ^mly IU 

CT AMI PV TAAI £ DFUilau al Th* ata^lcy Wcrtu 

3 1 AllLtl IUUL9 1 33 Elirt St.. New Britain, C*ar.n. 


I c 

f 1 




OTTAWA 

S» TR A C T 0R 



' Ubw Po^^rXftk&-ofF anrtrac- 

r. Direeldrivt. Lon* atrrkv. Bawl 

wn. f ikfll. ThDP!iani5a_of E-aiif-hed nuere-. 



SAW 



Bitr labor fiaveF. Lo^V in 

OTTAWA NFS. CO., D3H F*rMt Aw., OTTAWA, KANSAS 



i 




SElfQ f Qp TH|£ j-x 

nrtt saviiic 

Ohm’* Low Caltulalor 



fcOHMltt 

1 ■■'■ 1 Figures Ohms, 

Womj Amperes 

I Volts ...Quickly? 

Afly Ohm's Law 
Problem solved 
with one secring 

oi &11UIT. nu values uiicll reading, (4^4** SO 

Send only ICfi in coin to cduct mit of handlhme. 

OKMKTE MFOt W.,4^0 Jfnunay Sl.,tkTca fl * 





L ^ - ^ 1 




l 






I 0 ‘ 
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Ingenious New 

Technical Methods 





New Metal Surfaces Made by Spraying 

Molten metal is now sprayed or atomized on co 
metal surfaces for the purpose of salvaging worn 
bearings* shafts, cylinder walls and such paris. Metal- 
lizing, as the process is called^ is also used for putting 
a non-corrosive coaring on iron or steel surfaces 
subject to corrosion such as cylinder walls of internal 
combustion engines* valve gates and such parts in 
contact with water. The metals to be sprayed may be 
aluminum* :rinc t stainless steel, high carbon seed or 
other alloys depending upon the character of the 
surface desired. The sprayed surface may be "over 
built” and machined down to size to obtain accurate 
surfaces. 

Mefal spraying guns have been perfected for use 
with various types of gases for heat, depending upon 
the melting temperature of the metal to be sprayed. 

We hope this has proved interesting and useful to 
you, just as Wrigley's Spearmint Gum is proving 
useful to millions of people working everywhere 
for Victory* 

Yflft can get complete in/ormatim fr&m The Metallizing 

Company tif America y Vf f . QmgreiS St., Chicago, l/L 




Rough IhrtndlrtB— tooling f&tki 
msiM firmly fd Ivrfoct^ praderc- 
mg ff permanently light band. 




Sprayed journal bfllflnJ finishing 
-MpJn bearing fuurn-ul ctff*r 

Mfrfort hoi baan Mn+alll jad. 



¥-104 
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Tail have en|ay#d mth imrvitm 

and long lift from your AC fufrl Pump 
batauto of th* jMfffy that (i built ln r 
from d«ilgn la fl nil had pump. 

Tou will cpHffiiui that perform ones and 
quality If you Imiir an an AC wfifn you 
need a ntw f or a rebuilt, fual pump. 



| I.ILlI . I !|r.L 

S40O i in jl nevr liumc, /~E1 

Many din h t i-'ikpn a* JkiuHi / qjfiaP- * 

rtn ;■■ 1 Hi, fk.iv a A. Jl. lie I- j L . ' m 

inyu. U. 3. T.III-II ■ -.vr: li--: ^l _dW W l 

ltmiitMT nrad In UP mmnlEi^ Tl/TKw 

Ii- 1 l*' Mlcd S.lk3 e-Hw-jj, V. i: .i 7 * 

have Li luVi-lv li.ii-lin :-^ cm „ t ‘ : 

Hv^hrl. l-«3 i:|- jiikI cun cat krt|3 ^ 

T.‘Li'Ptr 1 1 iiJirff^l^ Of I III IV 

p;LWJf In phjirpc-n ir. v-fiur |L r| * * — * 

■'iJbnniiiiii ■■ . il 3 ■■ i,l in j rr,-. WP ' l rjj 

1 1 1 ■ 1 1 ■ h - .- , tij. i'- . i P li ■■ IS l i' i 1 jj , Bf ^ ]IH 

fimVii-Pri, Mi-biLHitk, Sk'ikijft, IjjrL' ■!■« 

fii.v t'ii iv.-. H'ic. i nn c- ji n Jfi. li U 

lik t-lie H i >n imih.'Ii Jji>Sot 

JHLit lH'lli r 1 1 Ik II 3-'oLt-y. 

■ — HTNike ti]k Ns tfz nr &;s an lii'iur. All Imnil D-riv'-p-, ulna linn'l MW 
cSjL-r.iJ.ir vuri lie likil- Ni> eye-el ndl*. ^ -jh j ihcih u needed 

wIlJi ili^ FOLBV ALTHMATlt- SAW HUitt. 



rprr ni a hi Sil,w « «*rt 

rLrlli iliJt ^c^-^iSy ru»'i liiu-l- 
ne-^ ne'v ilun lie - vrantl me. *inl l™ rfnfly fop 

llirt III If I'L'Hrt'-LknLH' IhleI LiLi i^h IiLmHIS Ctl3 L \Z Wire 

le came later. >Ti» ki>cpLd 1 pclerlty «np3i™i-tij.ji 

ti.".|i nxi'i I — dn llvpry u uinnlH'if. NuLii! Pflrtljii’.u 
mdiiy— no ulraiUin wtll p&33. 



FOLEY MANUFACTURING CO. 

31G-4 FDlty Bide., Mlnneupclli 13. Minn. 

Ptelfr* FREE FLAW c,a Maw filing 

hw^krr*- 



Name. 



Many days I $ 
earn as much as 



v.. u ._ 




TOOLS 20 CARBON DRILL SET 

I rO FJAf/fjW W»fWr -Thin. V-tib PWkrt Com, QeiJ i , J 



Wmiir-Thln. 1 pWLrt 4V-, 

JCn, 4l fn HU. A iTiJlKUiG' , ij 

irr. nirn-r li.ili'trcl . . 1 COCA 

J.ihI'. IH rv> tjiL 3j3tf 
Iks- „,-.:l *1 Hi C.r* A - • 11 ■«:■ 

H CARBON DRILL SET Sl^rBtS 



ro f/wsM 

THE JOB/ 



rtmelfl rii*f 

> n.p- :J>. IH ||M, 

(flit O^V.KJiIJ«l 
hq.. lL--q.. uj'jai- 
llnr. Ba.-rmliiv 
J'linc. Klit.inr HI-SpMtfl 
IS [ ltj Lr. r P-a . . H ■ k . l/i" 

Ck i Hp Ikh MJ i yy r Oh 
L3 filrp i Mil-Mil; 3 1 401 

tuIJsr tH.Jk! Ili/O*" ASa 



Clitioi, E3.Hk. 

fll 1o Hn E.^ 
•V) Ih> Wl LHk 
40 4 o it «. yv 

« *0 iM py. 

I ba 3 L u. Hq 



I rm VhM 

SlkM : tr Yi-wrtl- hir.- I/IS- TL: fl.?l 

tda St. 26 , 4 Cnni 
ubli 



JMU .MAm*. Hk 

Cm Ihh L Tipi dii-uh-., ,, 

H-HLk *Jr. t-Tfl TjiIb. -IH 4rt UTi T„ 

tfSr. =•» *h-, 9 1 iQA Siiifcll. 1 „, Tmr C 7 1 ' s ^ 

9<W SOf. H-+H 1 n fc *7 L I ‘ I ■* 

-- clGW. toMH-0.B4c rpnrw np« tl-CM. 



* h 




_ ■#Ufi y-tv 

kV. MI 4to. 

HI 15e, I&-P4 



aiESi 7 » 

J^v-rl^-M urNir -driT-tra, in Lur^hfenirubti cLurk 7M- 

IPiTsMWHTignrAL, mqdelS, aa4(hBai W. *Sin nl-w Vn-rt ia. h 



ELL';'!, kmhll plu. 
■SO--. L.H-vGr. 
hurt- trip Uc. 



OliJtri. mil'iif 
■ nlJ Inp rvi '-!■ 
n.iHk'li pi.i .UM. 
HiL l : PuvIl 




FUN AND PROFIT FROM 

YOUR HOME WORKSHOP 

N.W l f i t "WHAT TU MAKE" Il HOW n.-;ijy. 
OH* ol (Is^flHj btwk* ** n,nJ 

lu n rejkriikt of urtielce ivJiiuJi hast hiren 
IHEbLiHhed In uur "Crullarmsft" DtpSuirltueilE-. 
Ilmiili'.-L.lH ill LilfAft t3i.it can. 3>i- um-lI nruund 
y-j-iLT hij ii if v^ urJi !-;fcKk|3 j il ueic Itnndy, 2 J - CILISTL 1 
Volume, -CJel Itodl: Jroart ^OUr NL-vi»dr?ikl!rM- 

fh? h'H-iL fifle ts> 

POPULAR MECHANICS PRESS 

iJcpt, 518 P 3Q0 f, OnJ-nrig, Ckircqgo 





BOYS 



Aslr Dad to Get 
this Great Soolr 
for You! 

Tlik n^w hunk t*lln FLTkcl ibosi'i Ihsvi- 
to lunkc livh-p i.tI) llhiiip;-'; iir-pfnl ar- 
ticles for list. 1 liuEik. toys, fiLtiijtiirr, 
boatn. novcllie*. idiistrk i-ijnifiutent, 
eJentrle.il flBiljjfU. lIc, cif t h ;■ rnnr'- 
t£ay-to-n]Ake type. Only or<lt- 
Jinss Irtuli are itemed. No 4|wdiil 
FkiSJ Irri Hirer! , Tvlt I'H-d ti> f-^mJ SJJ'Ci 
to n.ddrtK& below NOW. Well ^rnl 
Dad h s rmracy hack if y<ki.| nn.E li^ 
i loti 't think it. 1 a- -vrorth double the 
eoflt, 

POPULAR MECHANICS PRESS 

300 EAST ONTARIO STREET 
DEPT. 524, CHICAGO fl, ILL 



AhvAys write your name and full address 
el Curly when urnH-wcrin^ advCrtzhemenla. 
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oWB * * r S“* T “ a ‘ 

i «« <«- •**?* 'S 

(=»' p»=* °’° ( 0 r i* ’ 

=“t, ' ° m ' „ cor» b °! ¥?»«* '> ee ”' 

hove b **" °,ii«9 P*"° of "> e 

onrl "La c\t^ ° -rodocvo 



to oW 
^ mb ?; 



[do 1 



3 T 



NiV 



lot 1 



. t 



n eecf 



ive 



&n' 



td on 






blc time. 

And when they do re turn, Savage 
will again devote all its g unmak- 
ing skill and precision facilities 
to the production of sporting 
arms of "fine quality.” 

Savage Arms Corpora titm s Utica* N,Y* 

SAVAGE 

- m - - J 



SAVAGE MODEL 745 

Lightweight Automatic Shatgun far Upland Gama Hunting 
A prewar exfimpie of Savage engineering devclapinflrl to provide 
¥ parting ermi ideally suited to specific $hoaHn^ rciguirements. 
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JL n r picture thac brings joy to the bcisrt 
of your sotiii-cr of saii or is his own particular 
''Pin Up Girl" * , , If delivers your message 
more quickly and leaves an image more last- 
ing and more import nr than words* 



This Sdpo^e boo ki«) Ki 
pi^h-lEihc-d by Afgui to 
hfllp i-plvit lh» problem* of 
fnpoivrt^ !tni # films, etc. 
Get you? copy by sending 
25c. to Aroui r An" Arbs*,, 
Michigan, Popt, S. 




i 

4 


PEE 


D ! 


I Uiurtd hy iMU end expwt- 
1 rnntm In East beat dKlpnlnc. 




^SAFETY 







Thpanpran Boat! unt CB.c#pti mvmsp 

mn.LMv miiMWiarttJvz p||n« eerily. |-n 2 J H, Iniv, 



SPRAY RAIL 
5*^ PROTECTION 



I Vtlkw v^yiityiv TH a mil nan Mtfin 
heaps- dnr. 



SiU*c MONEY 



TUP till: F4C(4rttt tower casts 
“-me »ey trtSjht 




THOMPSON BROS. BOAT MFC. CO. 

Tw& Lirgt HdftpRi— Writ* (p EHhtt Pfnes -uss j 



215 Ann tL 
PESHTI'&O, WIK, 



C#Wton 

Prompt Shipment 




113 ElmSt r 

CDPTtAND, HlY. 



Pic-ase s-tiri u the 
htod or tnrt ran 
h hrtu mid ia 




A p-rc-cliLnn huEIE, ami iil:iiLn(?eied S-LbeIb 
ry] I ruler j mi del rjijjlr.E, 111 1 1 u Ft*.* -at 1 clLHCLl 
gflir. AmQBWIIlc Oil asid ivnlLT pumps. 
BCeffr 14" t* 1 JF . '! tlctL a 

tor). A ccunlerf^rt (If iltd npprBinR at 
fttmim cofniraribfce to 
JTodurn JltlLfiu CW 1 - 
atriHAicn. 

Stud $1. £0 far 1 4 
pages sca(« drawing^ 



ilU r '|ii'.llii.q *>-n biDC.tiKra.pl id, cul-aft ay JllU3C-tac|oni -of ensill* fliflGIBtilJ 
*nJ rcrLfcan L birtler layout. u SOlal of , mill'' *nd 

4-pn.Ees. in w m" . with Manual of midiial*! 1 m™»I m ,Or +(i 



P Far 2-Vi.wi end tfescriptive i It* re tv t*, Send ale 

• Rough GerCing* Kit, with nil above, Eervd ili-SO 

* Heriieelel Fleeh bailer airn.w iny± — si , go 

Wriie Medal CiLvLtlc-n. 31 a Hurth EH^MEpn Sldff. 



Tht THOMPSON ENGINEERING CO. Grand Rapids 2 , ftT-ch. 




Full er ¥alaU>l* 1 Ini. ii.-J ihart <ule piled citAku ■ 
erUlaclj ■f'lmj ■ ?' if. Lift ■:! rruArjiiJi, U.k 1 "! i kiUu i 
r^jLliirpii E ■ 1 i ■ c i ! ■ ■’ h I J--- n T J *.-iH liiiI HTImtI ul u ■ 

Wuedi \z. r-i’.Lii:*! (!nur e-Iui I .:l n-L'Int .Ii-> -> iiiE 
tO- inljr kijin in. ailv.nl ---uli-r. Bwnil nnlv L'ft-. k 
culii. TrhSih. ii rrCuniJiKS nn ll.-rt ■ . r ■,! nr i i>f 1e m ; >. 
n-kjJa* tl.ii rUuLbli minuml «uiL V'.*i miGblnJ. 

HltHl COWSfANtirtE * ?hN P Irw, 

lail. Eecl tilth St. Hww Voft-r N. 



BOOK or MATERIAL, SUPPLIES 
A TOOLS ... STILL AVAILABLE 





make y° UR 



A New Edition 
Featuring TOOLS of WOOD 

>fow j-im cia.it have a gvoJl lathe* drill 
pr cus, p,iri , -Li3:it j and band 5 &w ami cith- 
er power locila In yaur home W □ i Iplb hop, nt 
sl euHt uf anly a few dollun ca^b^ Make 
them yaur&etf frotn aid auto part*, 
tarded aewLnE mitc^nn and other addn 
and- Cnde that epa-t little or xinthtiti;. Get 
this ti-c-w book — “Forty Fc*wer Tools Vou 
rati Make. 11 Coats only 3-1- -£ |ifielpaid. 

I'hls 'book p*vv -HT-ury d^i*tt Ln plain LsrucuHite 
i>i' can unamtsud au4 toll*.'*- HesidKdu ef blc- 
lurMH and pls.ni show *v«tf mlvp la fallow In. 
inakLn-ir ilie power tc-alH you wai'L. Acty*t 

^ 1 ■ 1 1 •• ■.■* im.-ruxl ViUrtiEliiHk I iItI linlel . fcieri 

4 l ---5 Liii lny. Ilnr.i" j. - b*ck If si(i( kUI Ifillert. 



MAKE EVERY POWER TOOL WEEDED IN YOUR 
HOME WORKSHOP 

Some et che L'mivlt kioLj. yeu ceo Ji.uku 

3 l^rnl Bp-d- P 3 DFi LI ITushm. 

sl Banding Machines I Scroll .Ha-.-i 

3 CiimlliT SlWfl- 2 Wi.-nrt Tii n| Iris LilbH 

J rJi^aL Urha 3 CrlrKl^rj 

1 Bo^er HiLh Sew - - 

1 JiK HhiuirK 

1 Hjijt-un Wheel nmf others “ 



1 siniHT nr ’.ir.uMinr Ua 
I Vlbmtlnif FrnaJ] 



liilunnuitlcin 
Jy»i pubLlE-bcd. 



tw, pliauE ; 



belt?, m aloes and ilrivs rtn^thodL 
“ Dfdee Ends 



POPULAR MECHANtCS PRESS 



DcpL S 21 • 200 E. Dnlarig Street H Chicaga,, 11 
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POPULAR MECHANICS 




AT LAST I 



Henry (Hi Cm BLAST OUT 





Ontfiank-Davts Co,, Ifcjt. PM-J, Das Moines 9. Iowa 

□ f enclose $ 2 . SO, Scad me Drain Cleaner with 

fL Jtifljilh* 

□ I enclose S3-9^ Send Ciriet Drain Cleaner, 7 h-i ft- 
length. 

N*mf , . . . . .»*.** Mu 

AifJrfW, . , 

Ctiy , .Stott, 



Clean Them Thoroughly With 

CAftTER 

WATER PRESSURE DRAIN C1EANER 

So Easy to Use, The minute you notice a slow- 
running drain put a Carter Water Pressure Drain 
CJ Carter to work. Cleans out filth* Corrosion* Soap 
curds and other stoppages in double-quick timet 

Uses water pressure to clean drains, and oper- 
ates on an entirely different principle from any- 
thing you have ever seen. Simply attach and it 
works automatically. Has no moving parts. Uses 
no caustics or other dangerous chemicals. Good 
for many years of service. 

Get Yours TODAY—*- Designed for use on 
lavatories* toilets* kitchen sinks, laundry tubs, 
bathtubs and basement drains. Housewives are 
delighted with the wonderful job it does. Indeed, 
any woman can use it. Get yours today. Ask your 
neighborhood dealer or you may order direct 
by using the coupon* 

ONTH ANK.-DA VI S CO Dept . P 3 T Des Moines 9 , la* 



WATER PRFSSURf DRAIN 



for length . 



Family size, 
Length, 



MAIL COUPON TODAY! 
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4 A good p] ijgger - 
upper. 

* SdctLe cracke in plus* 
let and waadwatkj 
axaund acretiu, win- 
d&waj ctraemema, tran- 
soms, baseboards. 

4 Keeps Out dirt*. dust 

Abo-ul 00 feel <?E ¥ 4 " MarSite to a roi] 
DeaLer'a or |i.££ Postpaid, 

Send for CJrruiar 

J. W- MORTELL CO, 

Alsft Ma keys, ::■£ NcDrjp and other 

tsohciical Coatings clhc« ]£35 

322 BURCH ST., KANKAKEE, ILL. 



C h d Vermin, Stops 

rattles, 

* Permanent glazing 
ior wood or metal aaali. 
4 Phigs leaks, nfnnnd 
bathtubs, tailor, sinks, 
laundry tubs, elc. 

* Makes good packing 

and ga&k&la. 

At 





Hot Meats . . EVEN 

h a "F^ 

with 

and VIST 



F «d Hills for HEAT, WhnMvSr MU ar^I UE4TABS 
C T-btl l4tv ^ ConfiE^itralcrf H«t) will llQtit Inifant^. «nd 
will burn Ian?, with Efitorsae- halt , . . nutdoafa or ivi- 
dfldH. Campnra, picnic- grf r hantcr* r flshffin ?n c«n 
fry. bn 1 1 Juod. Start fires UndAr any cirnu*n stances with 
HEATAE3B. Man* me* lor Bor Scourc. Girl Scouts, fiaiiae- 
v/ivE& r dortnrs r rumi, Fad Ernst an>d CMHiji Daltnaa 
Wflfkart, dEsitLstTr ctiflmiFl?. Industrial Vrtirtorti, ftp. im- 
portant In First Aid And EmergHnty Kltfc. Carried by 
armed fortet tu bast cd rrHiat ration l borid. compacl, nan- 
. , , NO SMOKE, SGDT, FUMES Of ASK I 
QFFEfi: (FIELD HDD EL “STOVE' 1- fV«l 
par bet sin) with two mall boxai at HEA.TAB-5. unb 
IF-Ofli F'nstpiid. DsUlI* COMPACT MO DEI ‘'6T0VE' 1 
With (wa 1.1 r gt t»X«& «| Id EATABS. SLOU FEStpaid. 



fjuiiinUjLUj 

SPECIAL 



J. W. SPEAKER C'DRP. 




CAR OWNERS 

WE HAVE fT 

A United States Patent 



IT MOST SAVE GASOLINE ON YOUR CAR 
ORWE OFFER YOU $1.00 BONUS 

rnvcatl^ate ttita m^teriCraA gasoline VR-porlzer 
thit iLmiLZE-ii car owners, Theussnda 
upon tboamndEharE reported benefit*. 
Users report that they havs asod the 
£ tranaky on two to fivo difEorcn I can* 
and up to Sotf.QOtt rnil-ffl, 

BUILT ON SUPER- 
CHARGE PRINCIPLE 

An Lama lie. sclf-Pegnliitine — has no 
spring diaphra? ma or deLies-te parts 
to Ket put ol order ^ffUKreDLccd to 
Imt the life of the car, 

DISTRIBUTORS WANTED! 

Biff profits. Write tods? for unusual nnnry making effw tn 
handle this rcmiarkabJc devise. FJeaft^twwk^^ourQWuba^.. 

WRITE for Sample Offer 

We will let yon try it on your own car for thirty diyr-w 
write today for details Addrea* DtpL TSl-CL 

J. A. STRANSKT MFG.CO., Pukwema.S.Dok. 




FQR ALL CARS | 

Truck", trartwfl and ; 
Mjane nirpliinte-. tZAhELy | 
In F jainutefl. 

Ho nd j istju ente . 




,$ BERRY'S POULTRY BOOK 



■ (TICK ¥'| CPiJIhpIVH- Viaicd 1 . J-l. i : rJ-Pi Vnl CU-TFCKt, 
^Lki SEkfcb, STAimo, $l Aiftih. 7 H t-BRiDS. .il 
liiM.L Jr.--rwrl.rtj. [I Vl' b lw.,-\ Ljirff IH Pi I±e-L — JO Sficv. r L 
LUIV PNIl:L 4 . I:i Jl-.» v p- r,n.rlv . , i., B^duliful 

i'OULTRVBPPH FREE. . n.i ^ ■■ ...-, J, 
**bKWY‘S PD ULT W¥ FAffM ,Bh, E* r ttrAUlNDA, IOWA 

AJwiiyh writ a your n;mie an<l full 
rlcnrly whrti anj!.w eriiiR advert iseinen Is. 




413 Pages 

Profusely Illustrated 

FIVE ACRES 

and Independence 

A PRACTICAL fiUlttt TO 
THE SELECTION AND 
MANAGEMENT OF A 
SMALL FARM 

By M* G, Kains 

B- 6,- IVt, 15rrfr.n.| 

Ci Dp CultLdritt DU U. S. Dm> 1 . 

A|pr i uu I EurH 1 - 

A LL CM? US lftiin ^mrir dry 1o 
OWN A l HM.1,J.L FA!e7i2. 

■ wbeLhot It If« Inr c* riu li- 
nen t TC Sihk i ii'D dr jh -i wiii k- 
1 1 -' *-1 -i **rh*n' wi,' rr-^y '.T-Joy i ■■■ 
TL-li-Knllcn of ntr^L ]IJc. ^Vil-i v- :.l- 
U(II>II II . JjlflrUkDII, dtpi..- :ki:i. Nlrlli. 1 1 - • li 
ren-lH. btilN h * * kai of iip'H tliih’ii- 

fnSLip. we may end the HDlutkDn Ln n pPon’-’T-i:- li| ■.■ 

ili.r-l . icm 1 1 r :■ rn: WltEEC Wf Lull ujcL rn^Lil.- rJv an. I 

■ I sJ-DOi-. MUrirJly, h:i-vi i in mmii'i- w..|T-'- 1 1 ■ .■ 

NejlLby MiUlrioe life. You docn'L hu^e In oiy r« a l^r h F v fjieiLi r but, 
le » i *iL| . ■ i .i ei | iii lu)yi] pendiJeiik i^lvlio dfium um- wJi.i 

:.l| ill iij.i L liow Ihii fiirjiS. Tbi'Ti- :Vri- 111:11151- jn 11 i [i||n '.v | .- . : 1 I 

i i'iily 1 ■■■ avoided. A*id Uieri: eutc nmny tried und llPl;^■■! 
meLhods wlilelt pan le^d vn ivocrss. 

W> Emve fDuud n. pracEleali boolr a hue fitortH nt Elio lu e I r^r.l nc 

ami ciiy.i> yaiM l.y Aiefi ini-ci "ti^eoFhful fiirmiii;;. Tl:' 1 - is -.-. 

II .1 l-i-.s 1 :: fi'T fifL-JiiHi^tJ., t( HI-: wpis-t lnnr| i>r J;.mi rr- 1" 1 ; ■- : 
hiiw 1 11 - rlinr-vr Lt; hfw |g Anttiwo Hr VFhni. and baw in e« - «:i . 1 . 
diolct aiiiI Dire uf I LveatEXJk, peulli^i, IrO-ia. ccrr. r l- :, 1 ■■ 1 i.-.i ly 
■.■■. 1 : lLuJh i.f rc-liiE jibiO VOEri3En.il le JItuVfI ifcif, f uridJa^-.-r.*-., I r Ji ;-/J" l.n 1 . 
-•Y'r3iyl iLff. oufiivalhai. haJ^’v^Uaiff, atHm-Fie. ^:«U' |irs.idur;< r-^i-1 
iiy-i'iTrihirtH, >j 4 .- 13 cy pnire Lv parked wfOt p. roved wqjtm lo et,;iIll- xl: i- 
--■n: nil farm Reir-iuppiiTElnfr and iirofiiahliv 'hYlioriie.r ytm hnei :. 
f;inn now ot nee- ; l.ii:ncii;T ti'b pmr-iLp-.Lr ijuo, ihen IxHih n-. llr, 

K..M ■, u:id iii-leiiitip vnum'IF, DO=rt ■ ■i-i'-e ACF>^ Is - 

IIDiideixe a( MiliPht -Tl-.UII^,- v^ K j F yihn>]c ] iff, It ni->y III ill'. V.MJ ‘Jim 

iMlewndanre and accurliy you ure jloyv ■lrK'lui; so luirtl to oIjEiiI 11 -C 

fl n !>■ 1 3. Jll , p.nl ua id in U . S A . fOul.iilc U.S. =?.J51. DilirTtil^ 
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There is No Substitute 





enence 



DO YcHJR DUTY- 

auv War bonds 



Of nil the valuable i-omponenls ttf Johnson Sea- 
l lorat outboard motors ( now beitt^ made exclusively fur war 
ami easeuttal need a) the most priceless is experience— long 
es[wricueft iii outboard development* metal r., manufactu^ 
serving This. in an CJtfma element that inlo every Sea- 

Horse motor builL J0HKSON MOTGK&. WAUKEGAN, ILL. 






10-in. TILTING ARBOR SAW 



©TO® 



* Has. capacity up to 3^" depth of Cut OJfid a w&rk5ng surface 
1090 aqwGffr inches wilh regular extensions, oi 1335 Square inches 
with special extensions. DLatutipet iii flout ol blcidr jg and. 

figm blerrfe to rip fence with ingular extension 17 W H or £5^ with 
specio! exlensiufl providing gr-eertp*fc pomLble LUiliiy. Coat iron 
table top 33 made af close grained sflascmsd gray iron htavlLy 
ribbed with an accurately ground and polLsh»d surJaco, Jflolar 
mounting La designed for moat Standard Motors. Has many other 
special leatureg. 

SEND FOR LATEST DUR 0 CATALOG 

Fgi full details and prim* on the DURO 10-inch Circa! ar So « &end 
for lal«*t DUltO CATALOG. Also ItiEsi s-petLlicatians and price* ot 
complete Hno of DIFRQ single gnd mulLi'sp Indio Dili] Prcsug?,. Cir- 
cular Scram. Jointers. Router*., ^hnpcTu, Grinders. kerthes. ScroLJ 
Sawaj Flexible Shalt Units and Portable Electric Drills. 



*l $0 MAXTPS OF 70 $t$ 



Thi PUflO METAL PBOOVCTS CO. 

SeSS H. KiifraT A-m-,1 Chica.:|*ri. U||(i 4 p* 

ftftw *e&il m* VTtr.R Kir yy of Ut«t 

JMTHfl t.'n||ilnir 3.:ivLr. K ful I ^.^HN' jE ” 

DORO ItMnrti Circular Sa.iv 

h 1 :L-.-|LI ILL! TEHhj 4 , 



CLty. . ^ . 



DURO 



MACHINE TOOL DIVISION 
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KRW ARBOR PRESSES BIM „ c r" T¥PE AWC) 



'PRAUtIC 



DEEDED IN EVERY SHOP — SAVE TIME AMD 
MONEY — PO BETTER WORK, QUICKER. 

No shop 13 complete without h small arbor preES. Press- 
ing and squeezing operations can be dune better and 
faster on a KRW Arfcor Press, Stop using vise and 
sledge hammer methods— they generally deliver spoiled 
work in the end. KRW Factory-To-Ydu Priori give 
yon greater value for your money. Order today. 



KRW Bench Typff Artier 
Presses, 3 fixes 

No. 37«F i-ts Ton, E13,3S* 

No. 37-0 L Ton, 123. flO* 

No. 37.N 3 Ton, *83,00* 

► Prtru* W,Q,ft, AfWl*,_N : .T + 

SI > :ri‘- 1.! p- hlctirr ifpeifc of 
Seoul! IILlilhcc-^L tit it a. 



KRW Hydraulic 
Presses- are built 
fn £ 5 , 50 , 60 and 
1$ ton 8-izCS. Prices 
start at $1SS.QQ*. 



iifhtlrr lu^rr wrat -of ' Uto-rliHM . 

Loud LLLl ■" 

K. R. WILSON, 17 Lock St., BUFFALO 2, N. Y. 

Berildtrr of Shop fvuipmtjvt lw ford PcOikrr Since 1 916 



PRECISION GAGE BLOCKS 




3 Millionth* AcfufAC]/ 
fliuAF«in-IC<-4 

1 n il. a ri lei'll h il La] £ ih I iELiIT- 

MViilittf |r.:. inUjirSn rii.ll} 

li-Hl ui- And Hfrt tifiil Elhi l: 4 r 
In -rl|.i>rUn[; jiii rr-:n 11 rLh-rA . 
l.iLxn*-ClirX ,¥■?* h. (rVt 

Avn||j,L>Lc Mi nln# luhtf-k 

HCl& Kfl LLLUNCm' L'i|, 

FVurJr LftOLmJlii-r n ml Jiiil- 
c^liiijLi- ijin in»W Mllnrtl hii, 
rtWi-i hhC pf h-JiK" hkwkn. 
fkTrti-r raw- trp turn mi(. 

h^Khi/ pmclrr ^rrh. mlwt 
iTjiHitioni;:. vavc matcrlu]. 

Thr in.TttA-CiTES HU 
ti™ I>f tb* 

pj 1 1 ■ r h « ; .ooaivv . ioo m l 

. ] so", . 2 ^ 0 ’', j j so*'. , aao' 1 . 

. 5CJCJ". 1". 2^, fnabilnE- 

vou <o malic — ™ 1 

blnncjonu. 

B EC ill W E A SETTER CffAFTSMAft LiY 

Price wLcb uptLcol Sat. + $ 27,50 

AiK rpn new/ folder ■■the 

GEORGE SCHERR 




& SAMPLE 



Now Pbies CHROMIUM 1 . 

Al&O GOLD, SILVER, NICKEL, COPPER, ETC 
Wot fiicnovei Demand— < Yov Ftafltf 
New, pat cute ct I oven tfoa mates possible 
tig eanunffg AT HOMIlL Reflate auto- 
wcH-n article a- In homes* ahurs. bo&cts, 

rcfltaora&ifl, etil,-vri LIl dqinblc,SpajklLEif , n™ 
cost Of DHtflJ— BtrnkE qf bmaJirtlW* 
nLiiipSfr, qliLck. OnuJoe Cold, SilvEr. Nickel. 
Cod Pi i itS] H elL, livery thing furl Mil Ltd. GuL2lL 



enanpL-etE. 



Ctearirom 



Small 



HtaT t® you In buHl oew. 



fur iLaelf in. 



QtlU 



wt 



I IA 



for 



SAMPLE 



&jid illustmted BOU 



a Ufe iatiirie tram q badness d ^obK O W?f 
malt upon aatlatted tuatnm™ Act ut ousel 

tVARNEA ELECTRIC COMPANY 

3 SO H. Michigan A va., Chicane, D-npt. 3 LI 



WJMHER nrCTBlC tB.p a&ft N. MichinaiP Aw„ Cbin&fl*j Dtpt. 311 
tknLJcmeu £ -Send me Tree Sample Pad SlLuntniiLed Booklet. 



A T atite__ 







Now She Shops 
“Cash And Carry 

Without Painful Backache ^ 



Many suffera™ relieve naggluff bftflkjicb^ quickly, oura 
they diAcowr that the real uuuho of their trouble may 
be lilted ^ kid neySr 

The kidnEje are Nature's chief way of lakEnff the C^- 
*c-ye Heidp and wnate out of the blood. They hiilp juoat 
pcopic p a?ra about 3 pint* n Elay P 

When -dLaorder of kidney function ticrmsts potBonoua 
matter to remain in. your blood. It May eattafi Jiagginff 
backache,, rheumatic pains:., Jejt pain a. Joke of pep and 
cucreTi EtettinE up nififhta, awellln^ pufilptfis Uod^r the 
eyes, headaehea and dizzineag. 

Don't waitl Aak your druEfciflt for Doan "3 Tills, used 
Bucecs-sfully by milSions forever 4d years. They ffive hap- 
py relief and will help the rajl^a i.?f kidney tubea Bush 
out poiionouu waste from your blood. Get Doan's Pitta. 



SEE BEFORE YOU BEY 




LMsuniini3-d!i±z[iji£ KU^iilh r. hin 
tlie MllkS iif f:r 11 . 14 ) M n ^ | Li: 
iilHni, mil ifvstv u.-. ii 

^l:nit.l autd; rnrc c 1.4 r - ; hi]| rf 
ITH.lv I TllrltU:is brnHi'v Ir. .>.- 
lidiLtr n 1 1 » m n r 1 1 q L d lur Lily . ? 
GtiW f^riiiL vn. ■ r I m 4_ WrJtn fi:r 
06 <jtn-ui 2 lion - . 



Cata/c^ 



ft AT I Cl HAL EtftCCN L 

CO.. Onnt. &2B. ■ H - J H ; 

■Al ir - 1 1 1 - | F . LV. V.i. ■ ■ l 1 T 



Say you saw it in 

PHPUMR MECHANICS 



■LETTER PATTERNS 



Jf 



.jemv l- + 

JI. 1,'pi.rrhl At*. 

CHIC^OO 51 ILV. 
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KEEP OLD LAWNMOWERS CUTTING 





with the IDEAL LAWNMOWER SHARPENER 



PERFORM A REAL SERVICE 

Keep 3aw nm&w drS in service OS1 lh& home front I 
0]d lownmoweiSr like other household equipment* 
must continue to lost So that vital ffialeiiats can 
keep flowing to our armed forces. You can keep 
'em sharp * * . make old, dull lavrnm Lowers cut like 
new, and moke mOftfey too* with the Ideal Lawn- 
mower Sharpener. 

¥***■& to operate, no experience necessary — just sel the mower 
harpenet, make a few simple adjustment the machine 
rest. Sharpens like magic la perfect edge \n ]usl a few 
minuses. Write today lor complete details. 



THE FATE-ROOT-HEATH CO, 

1344 Bell Street, Plymouth, Ohio 



* NO EXPERIENCE NEEDED 

* EASY TO OPERATE 

* KEEN EDGE IN 20 MINUTES 



SEND FOR COMPLETE CATALOG 

BUY WAR BONDS . . . AND HOLD THEM! 




lit VOLTS AC/»~ qJbeeht 

with KATO KOS-VEItTERS. 

Blandrirtt I lQ-v A4J 
£20-v. DC. 

AGO UutMJB 
orJw4, 

Oeod dfkv. 

AC Kt‘m:JiiLoT&. Jilisrfi 
(dth-. fr£M|uuncF cbaoB'cra 
qucncy iri'n^n! 

KATO ENGINEERING CO, 

38 Elm Street, MANKATO, MINN., USA 



CAN VITAMIN S RESTORE 
NATURAL COLOR 
fo GRAY HAIR? 




Aircraft and Ship Workers 

TRANSFER PUNCH 
WITH INTERCHANGEABLE TIPS 

.A&A, For *30, .} 33. ,1'liS. 1/1, 5/10, 3/S holts 

Ti V' mri uifrs of A<J> J.v-.iJ^ r, i from iVr m r*Vi ix 

Prtnc’li will, 1 |ip 1 .„ S 2*70 

SijCf-id'y TJ]- hLssi? 

THU -PUNCH COMPANY, Scotch Plains* Now Jersey 




FANATE& 2-VITAMINS Ls dNUerenl- It's the simpLs 
fray thal nay restore gray h atT (due to vitamin tack) la 
ji£ original ealcr and beauty. Salv, aaluaLLy heathy. 
Works internally. Cal ai is lisorolly Eed la heir reals in 
nature's own way. Send no money. Write far amOSinJ 
free booklel that tells what PANATES IS, vhy PAN AXES 
worts and how yon con tnst PAN AXES youiseli on a sen- 
Batsona] Eree trial offer lhat Leaves no room Eor dobbS, 
Don't wait as alter is limited. S aad Ear your Eree booklet 
today. Write PAN ATE COMPANY- D£PT, 49C, 310 SOUTH 
MICHIGAN* CHICAGO 4. ILLINOIS- 




k . . h . n i ~ r 









NewflcMudsWSWfe Rule 



Magnifying Indicator 



InitrusliOP *WK 

FfttL 



SPECIAL 
COMBINATION OFFER 

S 1 : ; i z i ■. I . i r ■. I ]rr Klklt ](ul* BhJ C|ft3i p^crjeiii Urofc; l J ocKut 

(.□IcUiuliir fur i- hJlri^ uni I jvibtii-r-rlr* uji ta I'roD.fitty 3 6* Tr^n; pur l-i .l 
I'mlTiCLW Dli- 1 Cifjfb link ft j'IcIjU'iJ hi rmMliU'LFjb *ud Jbtslkti. 
—ALL A lor JI.OD cash <ll.lv FowSkbi POSTPAID, 

-■TTLIG" 10" PLkJc Rule, *Jlh Pucker UpJculilMf Dili] 



ERghJen tw i iq 'la dHftrvift eiftia- 
IntSrcis JTisUlitir W'EUlUil [tmpvV dr iHraiMI — uid]- 
1 hnl y I ni: . ^mrmrlicJM. dir Ilian, rSIEniCIIni n:mt5 P tiCC, .\CEltTHP. 
u'bktr rnni]iLr-j lLl-ei fatt 11 jj KtJ.mLfcnL ,A. li, !t r Cl anil K JClI-H. 

For TOfTvpVtr ftitLflL, bnrbuiilr.f^ fllldr rule. IS-Tinirc ftliMtwtrt Ln- 
■■ 1 mi 1 1 1 he i IhjkjIl, eanylJijj 1 CAae-, scrui see TuKignj. "Tkig 

14 V -StiJ* RmI#-- with najni- hit -v.M.i-l pt.i>vf plup X, 1., mnit T l>l'DI«4 
in ? iif S.|Jd^ fat? nwrtiiMiifi In TrUcinHitln^py: nummcixi] VliHih 

lndli.-nL-tif ! ilTVinKllHiHil^ tl-40. Mn43^j JKintpiml. S«li3fhCViaD 

Cuiijnt'-eri bt" moni'j- - DufunrJrd. 4aH.‘u Sp^cI-bI C«iibl™*iliatt OiTrr.T 
OtUlt NOW. 



i HEW IQ CO., Box 1-143, 3riri ChdEtjI AlH^r New York City 
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*■ One Reason Why 

America 1 ; Production Speed Has Amau-rf the World f 

PRODUCTION SCOOTERS- r That 'ft what th* Re ppb- 
][f AvUakm Corp-i Indiums Divn. ipibwo und The ‘FS-n 1 1 
Aircraft Corp-. Georgia Davis, ■(beluwi caIL their fleets 
of CUSHMAN Amu-GLidea. 

Thuds ■: L i. ■ p ? r- ti. ■. I r 1 1 1 1 ■ ■ ma-e hmca sLYr-rnso hisndrrrls si^ mik 

dally, ftcniktinje iLftsiImi t-he E^lai nl- Mjm-inpr massy iIhiJUl'i'-H 

and min-houm : carry S tu? mvWcujtvnL, intjwctoHh ex- 
press. aiLijiJ aaiil (notarial*, 

Special tralTic system with diopatcher, traffic rules 
and traffic euhfhJb keep the fleet movKisfi ewlflly. 
smoothly, The fleet dispatcher can tell >\«u the aavlng 
in mnn-hyurs is enormous, Special] BervtcemerL l-uel tell 
jicm CUSHMAN economy is iroportapt— over T miles to 
the ffallon I 

la the Is; I haft CuiLFib.il V.-jLy, linmlTit-ils uf CI'STIMANs sfn'fl 

the Army, Navy end Air t'urL-uH — «l burnt and ui tlwj |runt* 

WRITF Tlst> may !•■.- nvajhihli- Ji-r ymn hu-d- 
Tn( 1 ui^, .S<«e yjjur I dc n 1 CliiiirMAN 
dcak'T ue writu Us fcir TuP .H-lttElfl. SEND TO DAT' I 



ll's f»nij-ymn *n rkirf iliin^ n^i | i-.n an , b-n-enusa 
Phrv qre uoutf. I sn pa r^cl JMetflhii Klnedn brio*- ii arm of 
Iboi* Ihingi- Ilia cpt mn'p rial, W* proudly 

off#r ll. Ol wfl did T:hS-v rV fh-n wm, *rt ci pipe -prod U Ci d 
by liio iami flfdFt-ptften pi LHS, with Iha inmn joir'd - 
r _ h bar hll. Llafliiiu lILvhs hiinri nn.rl fill 



Woft bm of 



UtfrMirrt f Ifl 

Purfll Pipei $ 1 . 50 , 13.50 



THE PLATS DF £HIFEEPIIR( 



L I i. jTFBi. m, 
iriMiHi . 55 Pi* r i si.. 
R: h.lp A. P-T, 



still made 

GENUINE 
BRIAR 



■£ ■** rv pipn 
nu-rnbfl-Ffid 
rep pt^rad 
end glor- 
ia n ter d by 
L H 5 , 



BpENsrd Shape. 

Arttique- Fimsh. 
A. I i c 5 m a ol h 
Fi nlih. Many 
handbemrt 
HCdfllf, 



PAY-RAISING -EXTRA MONEY 



BOOKS 



Use these took* to prepare for 
a Ihctt^r job hiEEcr ;>ay — ty 
"tart n profitable ipzire time or 
full lime buftinrtii of yonr ovn r 
improve yuui- home, atarfc a 
boh by. EVpuhit- Me-uhiLmc-a opecialliLd in supplyins o-u1> 
Bimnd-inv Belf-hdu L-:w>k« oil many subjects. 

Ti<-i. Iplicva 
¥'.,e avcfycrt* « ha unc^ 
hiui ...... a i.oo 



riiniin-a. Funi it If hf- FfPi- 
i^tiinq a nrpE'fkng 
Mr-u- IwriC-FiC-IU- bOwh luE 
rr»ECjanbcm r huiisu 

p ■ . i . . . . . . .Si 50 

5hap Hgt># Rqf 1044 

Now For 

1 1-. 1 1 = l Wi 1 1 -.i UTCM CUOLk. . .SOc 
jhQO Hoica Library 
r. vi^Ik.. | n.l |. i.l. 47 . 

41. iriD >3up. nut.' SZ.SO 

H □! r. t|n rn l-nri L-n-cknr ftrt.i n >i#k 

1'Lnnc, opmclan, J 4 'u Ic I: 
TriH'IO. p*c. . S30O 

mq« to OluT^rinii 

FflfkcLp iKKyk s,c,liw 

¥? |UL JAIkGlkhUV uf blUu- 



|'l ijII.s 4 i nl LDiWlA. Uli I 
rc-adina ai'LUuJ iuu.dkLiLL>_ 
■ llL'|> plAQl. . 



.SI. 50 



FEimjv I(ii Irilllcl ic't-iL ih 
|>Ii jl-h L u.lL'1 luq II 

v-lf H^rl Lv-rl . tl aa 

Oj.rrl-.--i' So^k 

Pul La o'-'- "! cex;EKIb^ 

IJlWlL flLnilllLM.-. ttt't- 

Mjfti-L'*, uri .ULn-L-i.Lh. [■(' .iii .00 
F<ifiy PoMr-^r T-O'il » 

Rnl Id own #-ikv. aim, 

LiiISiv, hJiiiliT, -qLl 1 . 
f-nim HCfTPEih— KPT-U SiLhili- 

v? . - si.a-i 

A«wlndiny ft So.v.irMiij 

tlLClr.'- Miituri ihfl-. 

79) 2 5r 

Bunnin-a j, Wl,llmrg IHt- 

chii.r (new) . . . .SI .50 

Tv*-™ In-Mt- Mntify 

ron-ven ol'L iiUE" L r c-n- 
-BF-iiCDn hi i ii lurii-iwu. 

■ vl Idvrh. rl r. ^ 1 .00 

Mourn Wirina IN 0. BSJ 
Ail lururnuiLk-jiL nci>d- 

■■ll Ell do Dvi1bplDEE> until- .OSC 
M li'Jt rri ft ■.- r r i U t r t ■ 0 p > 

I ILL-rlni". riujh. EU> huiV- 

lii’ I'VIHTl . S5-0O 

Dyki'i AuLih Ency. (Hrv-. 
c I udfi O hvIi. n i rplmn 
>.- ii'j inn | Nrw 2Dth Ed. 

hViirl il ' h uri'M I i.-hl; Ih-.h^ 

ri*X l|-,i>. ji;ilM' H- l . . . SO. DO 

&4l«-K Mt-MI W'.Tk 

Snlr li ihLnji'Lii'.i i an *Ll 

I'll H I H- ■ - - ■ 53 □ 

Tool Si 5i« SfiAF-pc-nln^ 

0hh «a> .aso 

ArniHEum ^lindmia 

■:.--:ii.HLn3i-Li.-.iL 1 ■.L'LiMklr.n, 

ipLVDIJiny Af A TN’ ?.Cn - 
tUEB-. CCElC-raLiilh . . . aa OO 
■ MlJd 0-^r. 1ig.it 

nchL-t I lir-K IT pogiulnr 

IiCiDU— tuikLHh^lh, hiLI- 
iip-'in"- silrvtfflri duu 
L'Csird. etc. lei pn-L-.. £1.50 
^ory'i'j Xr.i-Eti ki- . . . -*L1 . T. □ 

Wiflh S-rli-npl *S*P | F TAUOlit 

4 >t. c^jurrc; in or.-c 

V !>1» ... . . 11. iw 

Carp-e-iltr/ 

J .L-mii ji-ii'Ilt: i 1 1 1 .'-I li - 

h'hJh 5,1 05 

Fii uiidr y Work . 5 Z. 00- 

Whnt tn SlihY. P*r |>J44 

NfV iiJ I lhTLT lnMifc lllF 

1i:i MlI iL-mil | > i *. . 1 1 ■ 1 . | -. . -5d> u 

Wi .it Id MriK.. Library 
* VlUn _ l-.H-L-l. -|:i 
-U r : ! » M ■ IIHt.l 53-50 

M I ii i'-pr i lit A«ifinfl 

I '■nr- liuLkiJLi i|c irii.jni Sl.OS 

PdibEr rn fttahinq 

Xirynp, nn-taT . . . .la.Oa 

Acli-nn Tn.vi |MU. OB I 
F 1 :n si 1 . f. ir U E ciihy -^i- 
mj »i' Lo^h . . . .ait 

Thn- Voi'I'iJ CrAFUmArk 

XCVT IrtHlI; ijL-hJLTLllM^ 

■n-L-Ur -J V-M L:ii:ipH I.- M. 1 

CAU imikc 1 II 

Fiwu armi iLil-il lndo- 
ppnbpne* 

HO* Ui r=*i^h.-n miMifv 

on r+rm 13.90 

Pi7Um^ Smp 1 1 Mgmft 

FS£-J«hrlir>ii r.f Z I Q | 1 &|L. 
uLdp HlH'Hiifny , k $1.0? 



fur rriui.E -nii|-..^ii p rc - 
ViOlim Ll'iili iki i|£ . si. Oft 

FWtiiTj 

]Jim I li Fi'i rijLlLim-. mi 
ni-anufnciLkra :m-i um'-U.OOi 
W tfrhbdiichi -11 ft- Toni Cab- 
u-iB-la. Vi}*i C-a-n Build 

CHEI. *7| . .lac 

Tod-r Cap 

5 l-l M. lTI'.lH limpid 

-I-MT rL't'llini. 'JlClIT. L'Ulft 
Uw-t u-ltt lliflp ILuiku H 
TUdR. fur LIll- cJUrnl ini i . ,$1.3 ft 
Tbu w. 

Tli-n iKHifec r ii-r - i 1 1 r buy 

-n»y Im?. S3 00 

Mu-U-nm RjuIiq Sl-ry | Crnft . $1. 0* 
Cnncri'lH- HnndDHk 

Mkn'.- lKMik an nslnsr 
■■viicrt.au umuibil Jiunn> r 
:. r fll>Jt-IL. : . i. r i ■ L .... .$i.SG 
ail Bu-r*i«-r m.hiuuduk 

KCpw iMHih I nki'i iiiifKn 

rfOrt -L^ll «f h^n-'lrkllf. 13-.50 

EEhI Krq iiJi'v P'WL.-c nd«k 

UL*SL ILkBtliaidb uf UhLI J|4, 11.00 
Mu Lur 1 h Truck Rn- gpLi r 
MdllUd I 

nravtH; i i-iia! r ^n-rlc. 

kAifVirJn* usury cnjirR 
F ! 1 H- In ]fl . . 59,00 

Chald Ouidf- 

CwiHlriirl a«-ik efnlpp 
invnl. LTJidKclK, Mpjfft 

Ihi-LCihX IiL-kiLub. . . ... , Sl-3S 

E l.-n-.n Jit^r K Ffl-l-fte RrJC-* 

Men Sa.OO 

W£-Idrft[| r Elt-itrir. .... . ftl.3S 
iMuldihu. 4JKV-ACPtkl^il^ 

wcuiimr. cuLraia . . . ii. as 
M'-kj-llur'iK ... ... .SZ-50 
FliiciM>prpnt LiahOng 
T4rw-- mo-miii J on godL>- 
■-LI II-.-Lm.'II . 1 1 ■hLn 1 1 J.I ii >■-., 

^ tmit r , - - - *3 Ob 

jhinbuildm^ piuHj|r|in( 

AMHirtB M.O0 

Jimfrum-' 4lAEbpnikli' 

H ■ndbuak 

'■'■cfliLh liLukL liMHl 

I l- l- 1 1 l i a i - 1 1 1 Ihuii-h , . .54.G1I 

HAEiLinpry'i W+r-rfbOijk 
F*(Rl>ll¥h--rHa iLhndliJllK 

*i-"l vr iu-iii l'-- 1ft .0 0 

p-'3 11 i'i C^lculatar 

J I u li 1 EiLiilu nny. . . 
n uiuUiriPi jrtptAllJthCrt 1 
■*V**r 
Far ilia^v vElLhaut Dra-< 

LM.MI1 iraiiiLiiK ...5 4.5? 
Airfr^rt ai-i^t Mf-tl I 

Wa*hf-n ’kl-ingjl 52.00 

Man?;? Waki-rg FarmuiAfe 
Jt.UllU " ii.' Cei Irtliui- 

ftinri fthtiptu- IniitriHli- 
rnt4 inla u i«- n.i3 prad- 
uetfi $2.00 

Winn? Aljah-rr*' Nui uiL . , ftl.RO 
3Q L*MDnp Ln h1i.ri ■ 
orrk J 1 U r J It* V ... SI 03 
Mad-r-rr* C*ik* CrActkcti ft 
Thcar-n 

Uwk mLb-HATitHl 



N I !■>..* nr mrrx In- nwt»L _ 
™tttnii . 5f.OO 

.'Ll ci U i-r 11 WalEli n i-pu 1 ri npj 

end Jliiiupti ncj 13-14 

Wintf-ri- Sn^r^vinii ftdg-k 
1'r.xrH i-|il I'nu mr In. 

Ji , ^ , 4. , l rv cn«r;ivli-ir . SJ.ttO 

Lr-fianq, Jpi OrnnninntAi 

Pr-nniJn^l,; u ... , S3 .CO 
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MAILTHIS COUPON TODAY 



rktrk ibg IxhAh Y'.'I? want. ivrkLr >hmit riamt- aiuk pium m bylaw, a nil 
Ihiiil Ui In ailvL'u-i-iscmmii m ii li 11 . 11111 ';' nivK-r nr Hiurk. ljiii kliJm |.r, a. Ai 

hurliMk- L h -, -'r Kldkeional mr ^iMmn-ifi: flmflti. 1 *, 

IkH/kH ^L'liirl a .1 v-- 1 1 1 he- mailed 1 -r« - m , i| >1 -y im oar "UM-nty LiucA if 

wu'rt nor entirety tuEdaficd" rua.nmLee. 



Narue- ., 

Clip, + »„*+■.*** - « HEaLd. . r . 



Addren . . . . 



Moil to POPULAR MECHANICS PRESS 

E>L-pE. 3-IB— 3500 fAfel Ontaria $1., Ch-Ej.-jc- IS., 111. 



lfiG 



POPULAR MECHANICS 





UTICA TOOLS 




Ask Your Dealer 



I ITir A DROP fQRGE &. TOOL CQRP. 
U I I VM * UTICA, N, T, * 



$ 20 00 

CUTirL£T£ 




CH Q MOTORS, 



ENGINES IN STOCK 

The C. IE. Q, minlafcura BMdhrifr engine 
thut really opcrAte* la AtiJl slyjl liable, 
Ovtr HlQ.flQO sold to duLe, 1/fiH.P. Com- 
plete with Rywheel unrl propeller, fuel, 
IE aecesHorie# kfid full instruction#- Fully 
bench tested and rwidj' to run- For' boats. 
Iilanea. in L diet cam, etc. Send only !3-0ft 
tthipjwd Collect C.al>- same day. Swd 
25c for Illustrated Catalog of hundred? 
uf hobby itcmA. 

r Pep1. BV^flEaBt 21 St , r New York 10, H. Y. 




LJh 

n 



SPEED CLAMP 



5 A YES TtME, EFFORT 

Handle# work from to 
11", pimple to UPC, Ji3&t 
maert pairtB. elide sirm. h? 
pnisltio-n end pull lever 
down. Fermancn fc #h Leld prevents marking work. One h-Ieo 
ttL-rvea all neefts. Sturdily built of selected maple. \\ ejfihe 
only % lb. 

Order VOirR new Em] tlrt I EMPIRE LEVEL MFG, CO. 

Speed Clamp TfllJAY! ftvut. P-137 

Only Sl.ED, postpaid, | 71 T S.flth St., m.i-^pu kc*3.. ^ni.n 



OPTICAL 

15 LENSES 

Pius 50 PAGE Idea Booklet to Help You ■ 



lAII Lfiiii'-n New — Ed-grs wry mU v hU^ cH.ppt--ui 
, , , ihkix eiw ii Evuii-^optn, Tn;iKti*flL-n-. -iLtujiiifisf 

cnnuTa, pliuta ti , i|h l rLfti- rl'C'IK 1 . ik'i pc-h*bl* rwlvx 
v1c-v«j|iifl<r for :iVrtiiiT Huncfn. Irksinirtc Lcsip. 
plwcoL-niplilo KiidicitH. fc,v «Mperlmcfital mW+P, coy-y- 
ins bikl llI Lrn-'"!f'^i , iipi Hiiyi:, _,i!-:l. HuillLtikIh cit other 

cxc-IHiyr exjwTlmcFiPr. _ . ., „ 

EDMUND SALVAGE COMPANY 



Set GQ2-H 
Only 




TRA I LER AXLES, H ITCH ES, AND PARTS 

4 Tf you nrc Sti 1.4V4A|«J Ln TTureJiaMnsr iTnlH?r 
aitLcs. ai.il Gtln-p tmUrr jipNh, ton* cfc 

uk i^ioruptly. ijB-mipi-oiw heuDD trailer blu* 

prinii. ti.bo. Write for free literature. 

HAMMER BLOW TOOL COMPANY. Pfrpi. 103, WALiShUn WI5, 

E&V JfrtU SiiJt’ U in j'Qpuliir Mzr.huiiiHA! 

BRUSH PLATING OUTFiTS 

flulop« 

QUNMETAL CO„ 



lor auloperli. rtfl*ttn*k bjCfdti, 

flceimry, Free perti-cukaii. 

A VC. Mm DECATUR. ILLINOIS 




AUTO ENGINE SPEED CONTROL 

GOVERNORS 



Give Dnn&tant spB-ud 10 any auto OF 
true IS ehfflTia, wfrmn ltBfrd for FulLr R-unriLaUMid. Simple 

jftfltruelLoBe. Oil i-Ihr bearim Gl£,tiQ, Hall bearl^a sis.r 3 0, 
ritpaid. A1 *d JuLdilLaniil ctirbure-lOr brill yrflie*. In MciDlre-nl. 
1$4 5 Winc-nuira St. Latin Amer. LaaL Atfi-fttiC Gp. Free 
cLrmtftr*, CAN DEE,. 2641 -0 S. Hill. Lot Artg«ln-T 




Howto keep bike tires on tight 




A tlr^ like this Is 

m liable to Blip on th^ rini 
damage the valve. 



2 To keep lifts tlftht h first 
i move them from rht rlroa 
aod lightly sandpaper both 
(he rims and tlio Tires. Coat 
adjoining Rurfacrs with Casco 
glut and repla.ee tiro- 



F exikg loose bike tires is only one of the 
hundreds of use* for Casco Glue. 

This versatile adhesive b today preferred 
by thousands of industrial woodworkers and 
amateur home crafters. Here's why: 

Unusual strength* Casco Glue sete eiiem- 
jcaJIy and hardens to form a bond of re- 
markable strength and toughness. 

Greater durability. Highly resistant to 
ter p beat, and age. 

Easy to mis. You don't have to heat Casco 
Glue, It mixes quickly ^ith cold Water. 

Economical. A little Casco Glue goes along 
way. Mil it as you need it. The powder^ if 
tightly covered, lasts indefinitely- 
For special outdoor jobs and w^ter projects, 
experts recommend Cascam fte—the com- 
pletely waterproof plastic adhesive* 



CaEcO flfld Caaca- 
(Tiite ccime in 1QM, 

2 S C H anJ larger 
packages. Sold 
by all hardware 
stores. 

Write for the free Cmro Gluing Guide de- 
scribing 90 Hendy gluing hint#- Add re## 

CASCO'tf GLUE 

350 Avenue, New York 17, N. Y. 

"Safs ch«mUat!y— hardens permanently" 
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Pin-up picture for the man who “can’t afford” 
to buy an extra War Bond! 



Y ouVe toEAxm say: ( M can't afford 

to buy an extra War Bond." Perhaps 
you s ve said it yourself , . , without realizing 
what a ridiculous thing it is to say to men who 
are dying. 

Yet it is ridiculous, when you think about 
it, Because today, with national income at an 
all-time record high . - . with people making 
more money than ever before . . . with less and 
less of things to spend money for . . „ practically 
every one of us has extra dollars in his pocket. 
The very feast that you can do is to buy an 



eifra $100 War Bond * * . above and beyond 
the Bonds you are now buying Or had planned 
to buy. In facti if you take stock of your re- 
sources, you will probably find that you can 
buy an extra $200 * * . or S3P0 . * . or even $SG0 
worth of War Bonds. 

Sounds like more than you **can afford? 11 
Well, young soldiers can't afford to diei either 
. . . yet they do it when called upon. So is it too 
much to ask of us that we invest more of our 
money in War Bonds . . . the best investment 
in the world today? Is that too much to ask? 



Let’s all BACK THE ATTACK 




POPULAR MECHANICS MAGAZINE 



TA/s I# fljn official U. S. Treasury ativ'erti.'wmitrnt’— prepared vruict a -Lrip rc-ei of 
Tr&aauty Department and War Advartizintf Council 
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POPULAR MECHANICS 




Turn Your IDEAS 

INTO MONEY 

■> 



SUGGESTIONS WANTED FOR 
PRODUCTS THIS PLANT CAN MAKE 

Our fnlarpcd furilith u far precision TrtamifnrEiir- 

i ri l'l Pitm- rct^iE-rit 1 1 HJ^ cm WjlP WVirk, ril Li ]i>i r rrdib 
ik iNjjivcrtnl to peacetime products whim victory 
is woo. 

jf > ■ hi i hjivft fit-r postwar pmdurlR, 

rite us ikwrilnniE your invention, arc j utr- 
I ii-i3 l:tr I > in E rrc^ E l'eE hi the fu-lkHvirifl type:! o£ priNl- 
iirirt — tovfl and Kitmcs, flectricul devices, aulii 
acci^wieif-, liiiii^J'-lmlil iIhiii-., LiieiIunJ i n 4: eeee: I 

fiirjii[iiri r + kitchen ulcus ik and toilet, articlra. 

Your Rights Will Be Fully Protected 

Send us a drecriplwn of yr.mr invrnthm but 4o r«l 

^h'iih! fini- ht'il H'lr:i vvtiiy^ 1,1 1 1 111 1 J i 4 - y aiv n-Hjilr^trii, 

Our engineers will examine cirrfiifly :iH ini rot-. Jf 

]. iii l 1 r r*- jlth* :n'Hr|>iy hi'.', an H-fJi r vi- ill I ji! hi 1 y dr fur 
either an outright purchase or us- c on a refill Ji- 
ll 1 11 lliaT k 111 u E nil El j s--j I i> kii lory. \\ riir 
W ile 1 I'Garihijjg ComniLltcc- T Depart mi nt - 1 K M. 



ARNOLT MOTOR COMPANY 

Wonaw, Indiana ■ Ptacninia BirildarJ of 

SEA-MITE Marine 



WELDING 

BRAZING 

and 

SOLDERING 

m Haw to Build Your Own 
Equipment and Use It 
Elfecti?ely 







COMPLETE CONSTRUCTIONAL DETAILS ON; 

Torch lo: Breezing Bandsaw Blades Assembled bom Pipa 
Fm i ngs ■ 

EoLderLng Irons tor 6, 32 end 11-0-v. current. 

Arc Soldering Tardi. 

El^cIrLc Spot Welder lor Email, Shop. 

Arc Wilder (hat Handles Sheet Metal Up to 3/16 in. in 
Thickness. 

Partible Unis with Welding Gene-ratcf Driven by Auto 
Motor. 

ElectrLc-Aic Furnace to Meh Melals and Make Alloys. 
EJctlfic Furnace Ear AntiKfiLsng., ileal Treating,, etc. 

Semi -Portable Tube Recti her Converts a. c r to d. c. 

Smalt Gas-Firad Blast Fainace. 

R]g^| Burners bam Rods and Tubes, 

HELPFUL ARTICLES ON: 

The Fight Weld, Ovyacelylene Walking and Cutting, 
Slainleas Steel Soldered, Brazed and Welded, Brazing 
Bandsaw Blades „ Split-Second Scldoriftdr Wh&n and How 
to Spat Weld, Hpral'TfealLng iron and Steal, IdtwUEying 
Metal In Broken Ca=tinge_ Price Sh25 



POPULAR MECHANICS PRESS 



Dept. QQO + 200 t, Ontario reet, Chicago 11 




In preparing f ram el ess mirrors for hanging, or in 
converting a favorite bottle or jug into a table 
lamp it is often necessary to make holes in glass or 
china. 'This usually presents a r*sl problem to the 
craftsman. Attempts to make holes with an art) f- 
nary drill, or to break a hole with a punch usually 
result in Turning the object. 

A safe, sure method is illustrated above. Here a 
metal tube, held by the Jacobs Key Chuck, turns 
in an abrasive compound. Under pressure of the 
feed lever a dean hole is ground through the glass 
or china. 

This is Only One of 19 Opera I ions 
Covered in the New Jacobs fcook 



For detailed instructions and illustrations of th 13 
operation and IB other unusual uses for your drill 
press or lathe, send for a copy of our new booklet. 
It contains 49 illustration^ explains how the set- 
ups are made, shows the tools used and, in soma in- 
stances, tells you how to make the tools themselves. 




;«als Nffff, Cg. 

131 JltotL'j R^ad P H n ri fnrrf T ly’Tin. 
f-lco^E i, -T: n 0 mD Uw L in^edia(f ly. 
F nm reieI r-c i n □ l&t tn cover hmndlinn ^nd 
mailing rdili. 



Say you saw? it in Popular .IVfeejfcirMtc-sf 
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A/nu/ « OrAfAM/C 

n/Urr.. HEAVY, DU 

INDUSTRIAL WELDER 



AMAZINGLY SIMPLE A EASY TO OPERATE 

TLd* portable DroamLc Welder — ®*iUy 
rie-d fight- Lo the jul^— plugn J n to astj 
'.■onifint,. [iJshjirF'tr wired 110 
tiflliL esteull-^worki: an. Iran, 

Erabbi HraiLEU :l 1 1 ■: | oilier ITHU 

(IfTlii rvii-inilm -RmJ rorlwn rrc v-Hdlng 
heat jELnse- 1 _i3iK-ft w-^i-jf yeu wnvld thank 
■^nJy iwiMM-fr -Kith o tprKMi 1 . pwire es- 
peQjLve inuchkEi*. 



COMPLETE 



DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY 

MaEPtenAlieU Mfl ... FirtrtlhttL; v|-r-r|-.ai iJrs: -SlmEm; J-HKjji-Jili.S: j\lLIO. QfeUvUL 

VteMlr and JelL Wi-sisi kjiui-.,. ii, in : ttiw i)y n>m P c and it iiLiUi.|wiL^i>le fcmJ, 
, U^eJliiL tlLIlt [Jli'Y l’DIi.imL IiIIiitiP \n lir Ih H I'OdC Ft, 

I nexnLTLL'^iCed. \ ■■> 1 1 £&Il t- 1 i:,i I-- l-L-urlS Lip i 5 ip n vprii-av n f li I" !l I'stiiJf' wpIiIliil-- jiJm l>v 
failawlnff 11 m- i>i-:i.-| i r-eiS. Himiulfie-iJ opltucIji^ and vi lUilIng likKtruetiDiLb furai MteiL 

DYNAMIC WELDER C0„ 13-AP. East 23iJ SI , Chicago 16, Ml. 



VALUABLE TIME 
and MONEY ! 



Once fern see a Dvni&rnHc: lit 
eiwi^ULNL jvff* won't lie wLth» 

QUL ft. I Li liz'ihMIelLr Hit 

oiDize you. Itl * jpuir Lhe 
Dymmle uniy <v«L# pxML 
nooac |jc a aw 
Cehiea cemptel-n wllli helvnot. 

(T-Hl*. calhl-i-H, ■pi iH-n rrri|'f> liPlil^r 

R2id epermthna JraicruEtlpnit 
etc, 

Wrile iartny foe Crc-e prlDrUy 

■ EULhSAUCO AHiL inrLI trulurn nn 

bfr-w to :d|tial.Lfc far anc af 
tliuue AEUzinKly Jaw-pMced 
■welilrpii-. Art n&w while 
ihny nrt Bill L UMilside. G*t 
decal I* oel cur Ib-iiay uml 
offer. 




2 na- ,3 YLnra will produce enough 
tomtltUM for lLiC iiv-efLi^L- Ilacu 1 1 j . 

New BURGESS CLIMBING 

litaosHk-Baai? 

TOMATO rapid ! y c mws to a 
height of 10 to !H f ^-tr Grow 
n-p trrlli;. si dr of hn>U4? Df bitrn 
■iii" m a bush in garden. EeauLifu I 
crimson, Eolld, meaty fruits ci 
LvffE quality* eumq weighing, 
liver 2 lbs. cacti. The most pro- 
duct lye of all tnntaioat. Trial 
l ocket 10c— 3 for SSe, postpaid - 

S H PRIZE CONTEST 

Scild for FREE Garden B^Hik 

gi v i n n FH l Idetails 0 AS E I 

"RIZPS t-n Btrwriira of thla 
WUuderflll tonuLtn, 

BURGESS SEED £ PLANT DU. 
j |7 C.T-i tEALESBUHG. HIlCH. 



DO YOU 



WANT #. perrsisin^nt bu»i- 
reaH prufeiol-Lkn =j>f y^ar 
□wnT Tticn U^DME A 
FOOT CORRECTION! Iff- 
DarninKB Ln this Brreetl-y 

m> rill’ll |?huf|.H:--i:?IL Dill LJ-3 

hijfh Jin f un-S 3 n^er a i-HiA 1 i/tofiku harm ti-n|nilnE™ 

nfi«t raedkiU or ChirOpudj — ^a lurlher enpltel needed, Hu 
tu bdy. 47lh ycm. Writ* fuf free bi^nkSat- 



Stephenson System nf Foot Correction 

1*rh fiay. ig>ian, Hjft 



WORLD'S LOWEST PRICED 

ffTTTTrt APPIHG MACHINE 

IDEAL FOR INCOME T tg: ONLY ^ st 

cun iTl . hJrjL Ji I ny . Hlpuj HT*.-l wldli »ll-ly H. TO^ftl, rniT 

hn^c-r ilir! . .T. |il:,. fiuhiriicu. m.ulLlr j H y=h. SENfi no 

^1 i - -d-. 1 L . Crum ii h Lin i pii en 1 1 1 i imi. f-’-r IMGM EY 

lu-rif r?ver:mdii-vr-f . idr.il CiFi — rc*r ll-ii ■ • ■ , 
ne--^. ] ikcwiiu i’iijk imi* enliKi] iiw*. SIOf«a:TL nAtlC 01.1 n-Jt- 
AsTfir. Sfijid IL*HI« nnrl Adilre^s. i’nv pahtmi-n anty 
P - 3.MJ Til^M I'dMIKt. l>-CITd full rn-ll If milwlilr f ^,|- 
U*H-h h+ ttmrny* Fd mfrt d-l iali trd. AD ENTS WHITE. 

CALCULATOR MACHINE COMPANY (Mfrs.j 

DEPT. 1 SI, P. 0- BOX 1119 CHICAGO, ILLINOIS 





MEN 

Thin TTi>?Ee-Sboe RixiS'i 

h a n, d - In ft dtf * h& nd-Ofl- 
graved . ijYlmd ivJLh aLtn- 
M I ik L tt 4 pearl, i e n 
KNOCKOUT t 3WW 
almnk uf ct erlui i insr 
M-.iLLd iJfla] [9 



POST-WAR PRODUCTS WANTED 

We «rh fciitrffBtfd in new pfodaLCtH wh*ie prlu-cIpBl 
ibafle rnlelit be forged, esat cr pr<aB-&td f fern a* eel, 
aluminum or magnesium. Will conflider d&vel&intd 
or parti}" developed Ideas. Corretpondenee InvJted 
with inventors. desiEneifl, engineers and patent at- 
l;orn.eys which will be treated Ln fitri?tes.t confldenef, 
EBtoblJaliud nwer-uO yean;, we have c-flpEible en-Fineer- 
ing and ciptilcneiitEiL iLtutfs. Prompt ntti'rstLnn- Wf ite 

Mi^ANCH ENGlNIfSj. I. M. WILLIAMS g <(l rj PUFFAiQ T, H.T. 



GUARANTEED XD YEARS 

Supply in limited . p H ru?3i pmr uj-der l SEN D 1*0 

MONEY. Pay ptra-tman «nty idus- esrlse find 

pE.n{fLgep Return Flit 1 refund in fivq linye tr nut deJiGThted. 

American JcweHv Cp-.^ Dept. 2G rH, WbeeSInfj, W. Vo. 



Wonder-forte 



■ PflDt-H.TQNE 



iBfass 

u. 3 . mAAble A OffArNTl CO., 



$10.95 UP 

FREIGHT PAID 

PiNi-hlti. LetHKCT. C-iuJUbiMi, WiiLi fnr 

|«l-’« ul riuuL- T-V-LLi-uL Ovl'.y. UnJpr fij i-1 tA. 

A- IB. OHfi COp PLA. 



^1! U.S. Defense BONDS* STAMPS 







WAR WORKERS -WIN PRODUCTION AWARDS" 

— Suggest — 

MOTO- 
TOOLS 



• iLh Hiller 

: 3Z3.50 



■ I "■! i-Tuofj are used an liuadwiJ-s Uf J&fciS, iis th-DUa-anilffi 

unir pianL.L, h^cH-U^i e I i-* 1 y iip# a*u-.t\ kpl-ilc. sLiiia iiad labor *nvri-n- 
33LAFTHnLae loalv . . . dnalng dim. cjiBEititlMr wm und 
Id^i^ iIoIilLsp . . . nrli'iiiii;:. jtoLDpPiDn^. Ijufmaijc ai-4 
finSiitiSrsr . . . thwc nre- hue a fn-iF nf ydniH- lLKii ■- nfiAnyf 
rniintilhile?. Dniy Mate- Tan I hni. a]] iim :,v EvJtu i -t-i : 
ST.DUn r.p m. iB*inr^i t<ett»r -ii-arf* jinii iltikeSh i: h lire- !.-F 
r'tLrcri'M HharlniraaC ibiikcELtel ; eil-li-^ 1 , ifiSS-sef*l«li 

I -■ .i rlsr-H ; Ea.rL-njal«rl malar TH-arTi, ttv^rnMl'' Tif-l- , N 1 
Mntra-TrTflln n.r-4 *i-*-i'hAYH-sd-h it ^.‘OUf nlPillrP, «1P fflrPTt -Dll 
j->-:l:+v 1 m| , MviM-.s-1ia.rh -;ujirai-.L^i-. it VOU rtl-ttl a 

KoIo-TkI Ln year nnju, j>?ur e<rirli^i.-a a r M Jiflarlly 
nuniLvr. Citatog FHEE. 

DRIMIL MFC. C0, r Depf, T114-C H R acini, WL*. 



TO S A VC TIME — 
CUT COSTS AND 

3 PEE 0 PldDUCTIDi 
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POPULAR MECHANICS 




MOTORISTS Wmttd! 




TO MAKE THIS UNIQUE 

GAS SAVING TEST 

Will yoa permit U3 to Bend you at our Ylak 

I hi- Vucu-cnjiGr, p dev Lee W tuph AUtoOWnera 

^RJrt'whi're en- prrdalflg? In&tRil ft on yaEir 
cor. Irtt SC nt our rla* . UlilEfls it EriirwduJLanj tiff 
^Oor gfp* tUJls l>f (BTtnjfTPp to 305 i. ® n |K |LJ \ ( n | rsc C«n- 
nunvpiion, f iMt-n nvri-n- power, ^.uLi-kcr pwkup and 
Tter^r-Hilion.ttle teflt wilLeOit^oa EHtfrlflg. 

Autocratic Sup orcliar^C Princrj}^ 



Inflft eharpo nf ^itrnoi y|n?h . d nflwntpw. irom tens 
eater nit lh to the he*?t of the pux miilnrc . It la 

iLinr' > ■.lit lIToWPth" mp.icrfta L-rnaClir At, 

n fnrrnri tienn. opc-nl i*.- *n.-J plnHnff m t 
Ijd *n can f 



Lhn L-nrrnrL [linn. d^idii E&ffAniflairtnr n.i TMi-alrad. I- ■ v r a 
* i iJ-lmLi, Mlltl bcLLrr IBUtnr |j« j^nmitnrn. 



FITS ALL CARS 

CimFlTv^tH^rHi mdq 

niH^.I Lnrji *. rinrf !n pmlfT 

fl-IjnMr ■■• Ih.|! ,|f 

fkit \fiirT**PY. fCap. =lj I'-Tirl 
C iii,-i-::viM -.i |r>.l hynr | _ 

c p* In * E<ir caioHLe^L 

FPR IMTK&CHJCIN&- IJerc'a nfttlriUJJ(]eppgrftFrnt T far uOiHUalUle* 
■ — " ... ^pmspeet. &cfld B*1Be KUd 

how you p^t yo®ri Fn**. 

Th-n Vtcu-miilc Co., T61T-30S W. State Wj»u*iiou r 



AGENTS v&S»m 

_ . A. HeEe’u NAtlMJiiJCleppgrttmitT for LLflnaunliJi^ 

mnd pffiflts. trick. IrMWtewnerfi.prospec^ Bend l&J-'faoniid 

Addp^n mo wfeetlff mart*'* AMU I III? aiut ha 



WITTE ENGINES 



A REAL Money Maker 

for farm or factory. Uses 
cheap liquid fuels. Pays for 
itself out of 



savings. 





LOG 5AW 



MAKE MONEY 

Start a wood saw- 
ing business — turn 
spare timber into cash. Factory prices: 
cash or terms; FREE Catalog: 

WITTI ENGINE WORKS 

1*00 Oakland Ave. KANSAS CITT 3 r MO* 



WELDERS MICROMETER 



J. - . 

vi> 



' 



A 



Every WELDER Should Own One! 

AcrunO* ralil.nLh-. ^ III : TT *!■■■ ITCl,|.lfT TYl* 
WELCH*. l|h"--Lp lise* ai cub,¥U uli re&irai-'t- Ilile-W, 
i.Imi pfmiflil-li t--!rrni.m uf bnLL h. rhL rruJurrOiirtia*. 
EIuuuIai rn-ji rlimriim timu uJ iHccCrL-Irp. 
bin-Lrl iin> [ rr-ihimi iniLr;iniPx.t i-l rhp-T.\ium |ilftLnl 
nr- I vIIEl ili--.-:imnni.l reudinc lu clear |irine. j~ 
f*PW i 

OROER &IRECT FFtQ VT THIS AD DNLV. 
WiIMkiifl IfnAoli c>i#rt I>wMRM F«Ei 

CHICAGO Tum *n-d EHaiUEriEIRJC cfl. 

tumlli CMUIO Alt. CHIC4 G 0, I LU 



.mill |ii»Lm 

« 

LT. *#« 



H mmAPiic STATI 0 N ERt 



nwr CARRIES YOUR PHOTOGRAPH 

tii>w . , ,ymi trap make ?r>i;r letters to that to? or pirl Sn 
H'TVV’h an>3 to frionrta n.t homp like- & ' ‘ro-n'-nnuL viiiSr- " T™ 
Wfienpu imfl Hrii, (w4h-faldPlra40£r.nphi^5-ijp+l4tMr¥ >■ 
WlTh fclfe-Hfce [iliciMtrrapi'h of *t tto tnp. A mar- ] 

Telaun mcirai e bul jiitfr. Ideal pift with a f rltftd £ pliltUPC . 

SPECIAL afTLFi .1 iiH.r wn.| U .W With pn«E>nhN eyr pec. 

allM: fur imr >-|i.<i-IhI Pns <Df J'^Wil Drt hJ IVW^V. J'Jmtii r^arn«!. 

National photo ART, Pipt, |2& F wn. 



Decorative Decalcomania Transfers 

Imported Dwiftns of aEi Slscm Type* — 

Flowers, Fruits, Figure*, Birdi, Du^*, 
Mws? H^di, Bhips, Juvenile. Tropic a L. 
ChimiC, Pe*wnt, Coipnii| r In3 ay. Ikir 

InltiiU, etc., ^HFni- 

f >i ft. /JHiAr. 1 :, ITiEi'i'h, Tratf . i 

t/’AuJ Catafoe with SW illltttrifhnf In 

Cpler sent for 254. Deductible cm iint urrii-T 

of II \m. L C. WELLS t Oept, PM -U, 

25 East 26th Street, New Torh, 10. 




,i i l may* imjt- 

ci " /MLu 

in ®L 

^Bfe 




/p'ozd 

IS THE TIME 

^ro PATENT& SELL 

'YOUR INVENTION 



Itow, more tttftb ever betore, i a the right Lime 
lo patcrit your invention. Why J fi-ftckUae msmif- 
facturerfl preMntly roE*HJ^l In war product Lcn 
a^e laakioff ahead to the future by huyJnj up 
pnten-t righto norf, bo thty wtLL have new and at- 
Irsetiv-c itema to make and sell for civilian con- 
sumption aa sMti 4a the w*r it over,, Tbb li what 
happened durinr and after ike lut wmt. ilence, 
the smart thifiE for you to do in to look okt;«4 
to the future too. Protect your invention by 
applying lor a patent Tldw, bo you wil] be in 
position to cask in on an oulrLffbt sate, qt OH 
the royalties your invention wtLL bring- 

'PATENT GUiDE" SHOWS WHAT TO DO 

Oor Free "Patent Cuide” contain* eomplcta 
infurmatinn about patent procedure and how 
tn aeli inventicnj. It telia you how to find out 
whether your invention ie probably patontable; 
w hat Btep* to take in order to abtaLrt patent pree- 
lection tor your invention; how to mrjmnuv for 
the profitable* sale of ywut invention j «nd how 
to secure financial hacking if nrceBsary. Our 
'"Fatent Guide" Also git-™ many lilua- 
tratipn* of BUcccaafuI inventiona : huw 
many nimpSc improvements on blrcidy 
e^hting Enventlona proved to be lane 
commercial aucccaacii ; contain h count 
!&aa other Itomai of vital inteirsnt to 
all im-untora includintf the fciluTtrp.- 
tion of over ISO banlc mechanical 
mnvamenU^ With our "Patent 
Guide" you alao will receive ftro 
A IB ^tocord of Invention" form 
with instruct ions for making 
diacEoauru- and CBtabliahiog J*£e 
o-f your invention, 

TAKE FIRST STEP NOW 

end for your free "Patent Guide" today L Be* 
memhar — action la Smportz.nt---de]ay may b# 
costly, 9rflai] the coupon to an envelope or pMto 
it on a pen tiy Postcard NOW. 

C LAKE MCE A, O’BRIEN £ HARVEY 8, JACOBSON 
RpffiMered- patent Altorn&ifA 
41R-C Adams Build imr. WmihtoKtofi. IT. C. 



CLARENCE A. O BRIEN 
E. HARVEV B. JACOBSON 



RtflliTcrfcii p*NetAitnrn«)w before thn United 8tat« Patent Office 

41 R-C Adams Buddinq H Washington 4, D. C. 

l^tase «r nil rMc your JK^] B iij 40 "PatonE iiulrlr fur the 
lim-e-nEnr" ;mr| su^'ci^lly prrpe nil "fti'fichrLl nf Inven- 
tion" FRfcfc. Thii hKEUiSt dyes pul obligato me. 

Name . .Li l , t ......... ■ 

Addre^u- . . , . + , - + 

City ^tata . 

— i fleair wclty bi' | -r I lit lilalnLy ■ 



MAPCH, 1044 
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F/RsrA/o 

FOR THE 
TANKS 




Hurtling at top speed over rough terrain, 
fig] King dust and dirt as well as enemy' shell 
fire, even the toughest of tanks may occa- 
sionally call for mechanical first aid. 

Dangerously close to tlie battle lines, gal* 
but crews of skilled technicians follow with 
their mobile machine shops, ready to make 
emergency repairs on any ailing tank and 
speed it back into action. Anri there arc not 
many jobs they can’t do in the field, for their 
equipment is carefully selected to provide 
the utmost versatility and precision. 

An essential tool in the mobile shop is 
the lathe. We are proud that one of our war- 
time assignments is to supply South Bend 
Precision Lathes for these indispensable units 
in America’s motorized army. 



SOUTH BEND LATHE WORKS lATHE^UIlDERS FO* 1 37' YFAJtS 

FAIMTEB nr PDPytAB H^CkAWJCS CHICAGO, ILL., U. 3. A, 

POPULAR MECHANICS 
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UWTSR MOM WITS w m 
fresh Evereody Batteries 




“Fox, o Id boy, looks as if you’ll hove 
to find yourself a manhole! 1 ' 

A.LMOST our entire production of “Ev«- 
eudy’* flashlight batteries is going either to 

the armed forces or to essential war Indus- fresh batteries east 
tries* So please don't blame your dealer lor *■©*•©** .. . i<tok for 

1 ^ til* dots tin* ► 

being out of stock. 




Bcjorc you buy anything ch& T he fare you'pe bought 
all the Wfrr Bond* and Sfampit ymi can afiord. 



eVEREADY 

TRMh -M 



Tht iiwrrf r* ri r+#itttred trademark of Rational Carbon CoinpaH^ t fUG. 





Don't mail 
them, John™ 
bring the 

Camels „ 
and hurr y! 



tt 



HOME Or* FUHIOUtjH I “^-wjial he-ail-w-aEin^n-g word* ihoje at® when you hay a a, rush m thu service I 

First in the Service. . . CAMELS 



Y tS> t amds are the number 

one cigarette with men in 
the service, They are folio™ mg 
wur men on every tKcan, to 
every continent 

And iCs Camel's job to see 
thut our soldiers, sailors, find 
marines every ubi-rv pet their 
cif^a rents fresh ^ die way they 

like Vm. 

f hitt ¥ M tvhy €nrn* l hr iitm ptfrltinl 
^rp r«u nrf the irorlii — fjifrkt-if 
,rt newti ■ pi flint J'fHittiUx ijnmtil 
jffm or whrf /'Aim > 

irfWi> /or rmmiha me « (pin 4% 

Tht Camel pack keeps yo«r 
Camels fresh and ful [-flavored, 
mo — p rwiTV e n g for you t h c ex - 
its! goodness of Chvn?rs match- 
less blend of costlier tobaccos. 

tt. i K?vrrfi[iJiTiitiB«ci> Co. . VT JmUj*u s^loni, N. C, 





